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The present invention relates generally to the type 
writer and printing arts and more particularly to the 
provision of improved pitch changing apparatus for use 
with a proportional escapement typewriter. The pitch 
changing apparatus comprises not only typist controlled 
means for changing the pitch or the distance moved by 
a carrier for each basic escapement unit but also scale 
means and a character storage indicator means which 
are automatically changed when the pitch changing means 
is actuated. 
A single element typewriter provided with propor 

ti-onal escapement apparatus offers a significant advantage 
when compared with more conventional proportional 
escapement typewriters. The print element is easily re 
moved and replaced whereby the type style or font is 
readily changed. In order to allow such a proportional 
escapement typewriter to accommodate a large number 
of print elements having an almost unlimited number of 
various size type styles formed thereon and/or to vary 
the appearance of material printed with a single size 
type style, it is desirable to provide typist controlled 
pitch changing means capable of selectively varying the 
distance moved by the print element for each basic 
escapement unit. In this manner, the pitch or average 
number of characters prin-ted in a predetermined dis 
tance can be selectively varied while still preserving and 
maintaining the basic proportional escapement scheme 
employed in the typewriter. For example, relatively small 
size characters forming a particular type style will usually 
be printed with a different pitch (more characters print 
ed in a predetermined distance) than the relatively large 
size characters of a diiferent type style. 

Briefly, the present invention is concerned with the 
provision of pitch changing apparatus for a proportional 
escapement typewriter which permits the typist to selec 
tively vary the pit-ch of the printing as well as automatic 
ally change the scale means and the character storage 
indicator means displaying the amount of usable charac 
ter escapement information in storage. A number of gear 
means are disposed between the proportional escapement 
apparatus and the movable carrier of the typewriter. The 
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typist the amount of information in storage and the posi 
tion of the movable carrier with respect to the stored 
escapement information. The pitch selection lever is con 
nected to the scale means and the character storage indi 
cator means so that these latter means are automatically 
changed when the typist actuates the pitch selection lever. 

lt is the primary or ultimate object of the invention to 
provide highly improved typist actuated pitch changing 
apparatus for a proportional escapement typewriter. The 
pitch changing apparatus comprises a plurality of gear 
sets which are selectively coupled under typist control in 
driving relation Ibetween proportional escapement ap 
paratus and the movable carrier of the typewriter. The 
selected gear set determines the distance moved by the 
carrier for each basic escapement movement of the pro 
portional escapement apparatus. 
Another object of the invention is the provision of 

pitch changing apparatus for a proportional escapement 
typewriter having improved selecting apparatus for en 
gaging and connecting the selected gear set in driving 
relation between the carrier and the proportional escape 
ment apparatus. Detent means are provided and the con 
struction of theselecting apparatus is such that only one 
of the gear sets can be engaged at any one time. Further, 
the driving forces transmitted through to the gear sets 
in combination with the detent means insure that one 
of the gear sets is positively engaged aft-er a pitch chang 
ing operation. ` 

Yet another object of the invention is to provide pitch 
changing apparatus for a proportional escapement type 

» writer wherein a scale member on the typewriter is auto 
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typist is provided with a pitch selection lever whose posi- ’ 
tion determines which of the gear means operatively and 
drivingly couples the proportional escapement apparatus 
and the movable carrier. Each of the gear means is 
adapted to move the carrier through a different distance 
for the same movement of the proportional escapement 
means. 

The invention also is -concerned with the provision of 
scale means and a character storage indicator means for 
use with a proportional escapement typewriter having 
a limited storage capability for escapement information. 
The character storage indicator means clearly shows the 

60 

matically changed when the typist operates the pitch 
selection lever to select the desired pitch for printing. 
The arrangement is such that the correct scale is always 
exposed to the typist in accordance with the selected 
pitch. 
A further object of the invention is the provision of a 

character storage indicator for a proportional escapement 
typewriter having limited memory capability for storing 
escapement information. The character storage indicator 
shows the typist the amount of usable escapement in 
formation stored in the memory. As will be hereinafter 
more fully explained, the character storage indicator is 
an open-ended and generally tubular member which is 
slidable on the scale member in accordance with move 
ments of the typewriter carrier. This indicator shows the 
exact position of the carrier with respect to the escape 
ment information stored in memory whereby the typist is 
clearly shown the limits in which forwardspacing and 
backspacing operations on a character-by-character basis 
can be performed. 
A still further object of the invention is the provision 

of pitch changing apparatus for a proportional escape 
ment typewriter wherein a character storage indicator 
showing the amount of usable escapement information 
in storage is automatically changed when the typist se 
lects a diiferent pitch. The indicator is slidable on and 
rotatable with the scale member whereby the typist is 
always presented with the correct scale and the correct 
portion of the visual indicator. 
A still further object of the invention is the provision 

of pitch changing apparatus having the characteristics 
set forth above which is extremely simple in construction 



3,346,087 

and operation but yet highly reliable. Further, the pitch 
changing apparatus can be manufactured at a minimum 
of cost. 
The foregoing and other objects and advantages of the 

invention will be apparent from the following more 
particular description of a preferred embodiment of the 
invention as illustrated in the accompanying drawings. 
FIGURE 1 is a front perspective view of a single 

element proportional escapement typewriter embodying 
pit-ch changing apparatus constructed in accordance with 
the teachings of the present invention; 
FIGURE 2 is a front perspective view of the pitch 

changing apparatus employed in the typewriter of FIG 
URE l; 
FIGURE 3 is a sectional view taken generally along 

the lines 3-3 of FIGURE 2; 
FIGURE 4 is an end sectional view as seen from the 

section line 4_4 of FIGURE 3; 
FIGURE 5 is an enlarged plan view showing in greater 

detail the character storage indicator employed in the 
typewriter -of FIGURE l; 
FIGURE 6 is an end sectional View taken along the 

section line 6-6 of FIGURE 5 ; 
FIGURE 7 is an enlarged plan view of a sheet member 

which is formed to provide the character storage indica 
tor; and 
FIGURE 8 is a fragmentary flattened plan view of a 

portion of the scale member showing particularly the 
scales formed thereon. 

Referring now to the drawings, and initially to FIG 
URE 1 thereof, the reference numeral 10 designates gen 
erally a single element typewriter of the proportional 
escapement type embodying pitch changing apparatus con 
structed in accordance with the teachings of this inven 
tion. The typewriter 10 comprises an interchangeable 
print element 11 detachably secured to a mounting post 
12. The print element 11 is carried on a rocker plate 13 
which in turn is pivoted by pins 14 to a carrier 15. The 
carrier 15 is mounted for longitudinal silding movement 
on guide shaft 16 in front of a stationary printing platen 
17. The carrier 15 has a connection, not particularly 
shown, with a lead screw 18 extending in generally par 
allel relation with respect to and below the printing platen 
17. The distance and direction of the angular rotations 
imparted to the lead screw 18 determine the direction 
and extent of the escapement and backspace movements 
of the print element 11. 
The interchangeable print element 11 has the general 

shape of a truncated spheroid and a plurality of different 
size characters 20 formed thereon are arranged in gen 
erally aligned horizontal and vertical rows. The type 
writer is provided with a plurality of character keylevers, 
such as keylever 21, and a number of function keylevers, 
including a case shift keylever, not shown. Each of the 
character keylevers is associated with two of the char 
acters formed on the print element with the state of the 
case shift keylever determining which of the two char 
acters is selected. For example, if only the keylever 21 
is depressed, the lower case “h” is selected; while if both 
the keylever 21 and the case shift keylever are actuated, 
the upper case or capital “H” is selected. The print ele 
ment 11 is mounted for rotational and tilting movements 
on the rocker plate 13 and these movements are con 
trolled by character selection apparatus, not shown, in 
response to keylever actuation to bring a selected char 
acter into printing position. 

After the print element has been rotated and tilted as 
required to bring a selected character into printing posi 
tion, the rocker plate 13 mounting the print element is 
pivoted upwardly about pins 14 by the action of print 
cam 23 which is slidably mounted on guide shaft 16 for 
longitudinal movement with carrier 15. The guide shaft 
16 is rotated during each print cycle by an electric motor 
operating through suitable clutch and driving apparatus, 
not shown, to cause the print element 11 to be rocked 

20 

4-0 

45 

50 

55 

60 

65 

70 

forward toward the printing platen 17 and eñect printing 
of the selected character. The print element falls back 
from the printing platen and is returned to its original or 
home position. The lead screw 18 is then rotated to con 
trol the advancement of the print element by an escape 
ment distance corresponding to size or width of the pre 
viously selected and printed character. 

In general, a character printing operation is character 
ized by three major steps. The first step is the selection 
of a character and the rotation and tilting of the print 
element as required to bring the selected character into 
printing position; the second step comprises rocking the 
print element toward the printing platen to effect print 
ing of the character; and the third step includes advanc 
ing the print element by a distance proportional to the 
size or width of the printed character. 
The escapement apparatus for the typewriter comprises 

the lead screw 18 and means for rotating the lead screw 
in the proper direction and through a preselected angular 
distance corresponding to the escapement distance asso 
ciated with a selected character. During forward escape 
ment operations, the carrier 15 and print element 11 are 
moved on a character-by-character basis from left to right 
in front of the printing platen 17 when looking at FIG 
URE 1 of the drawings. When backspacing is accom 
plished, the print element moves in the opposite direction 
on a character-by-character basis. In general, the escape 
ment apparatus comprises a constant torque device 25 
and associated driving means which tend to rotate the 
lead screw 18 and control movement of the carrier 15 
and print element 11 with respect to the printing platen 
17; escapement control apparatus 26 having a plurality 
of settable elements defining a limited memory; character 
escapement selection apparatus 27 for controlling the ̀ state 
of the settable elements in response to the characters 
selected; and pitch changing apparatus 28 providing a 
variable drive connection between the escapement control 
apparatus 26 and the lead screw 18 for changing the 
escapement pitch. The escapement control apparatus 26 
is actuated by the character escapement ̀ selection appara 
tus 27 in response to character or function selection by 
the typist to control, in combination with the pitch chang 
ing apparatus 28, the amount of angular movement im 
parted to the lead screw 18 by the constant torque device 
25. During backspacing operations, the escapement con 
trol apparatus 26 is itself driven to drive the lead screw 
in tlâtë opposite direction via the pitch changing appara 
tus . 

The escapement contr-ol apparatus 26 comprises a pin 
wheel 30 which is keyed to a shaft 31. The shaft is 
journaled for rotation in a generally U-shaped mounting 
bracket 32 (see FIGURE 2) which is located in the right 
rear portion of the typewriter. Slideably mounted in slots 
about the circumference of the pin wheel 30 are a plu 
rality of pins 35 whose lengths are greater than the thick 
ness of the pin wheel. Each of the -pins defines a memory 
element which is settable in either of two states. The first 
or set state is when the end portion of a pin projects to 
one side of the pin wheel and the second or reset state 
is when an end portion of the pin projects outwardly on 
the other side »of the pin wheel. The pin Wheel 30 and its 
associated pins 35 define a memory having a plurality of 
memory elements each capable of assuming either of 
two states. The distance between any two of the pins 
defines a standa-rd or basic single escapement unit. 

In addition to the pin wheel 30 itself, the escapement 
control apparatus 26 comprises a pin setting assembly 36 
and an escapement pawl assembly 37. In general, the pin 
setting assembly and the escapement pawl assembly are 
responsive to the actuation of character escapement selec 
tion apparatus 27 when the typist selects a character or 
another machine function. The pin setting assembly 36 
is operative to position the pins 35 to define the angular 
distance through which the pin wheel is allowed to rotate 
during an escapement operation. The escapement assem 
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bly 37 comprises an escapement pawl, not shown, which 
is adapted to engage only the pins on the pin wheel that 
are in the set state. After the pin setting assembly has 
determined the state of the pins, the escapement pawl 
is released and the pin wheel rotates in the direction in 
dicated by arrow 39 under the action of constant torque 
device 25 through a predetermined angular distance until 
the next adjacent set pin engages and returns the escape 
ment pawl. 
The number of reset pins between adjacent set pins 

on the pin wheel 30 is determined by the pin setting as 
semblyl 36 in response to character selection by the typist. 
As mentioned above, the distance between two of the 
pins defines a single basic escapement unit and the pin 
wheel 30 may rotate through an angular distance corre 
sponding to any of a number of the basic escapement 
units depending on the proportional escapement scheme 
employed in the typewriter. For example, when the char 
acters “i” or “l” are selected, the pin wheel may rotate 
through an angular distance corresponding to two basic 
escapement units while if the characters “a” and “c” are 
selected the rotation ofthe pin wheel may correspond to 
three escapement units. However, the distance moved 
by the carrier 15 for each basic escapement unit is reg 
ulated by the pitch changing apparatus 28Vas will be here 
inafter more fully explained. 
The pins 35 on the pin wheel 30 are not reset after a 

proportional escapement operation but rather maintain 
their states until they again pass through the pin setting 
assembly 36. The pin wheel and the pins thus define a 
limited memory for storing information corresponding to 
past'escapement operations. Use is -made of the limited 
memory capability of the escapement control apparatus 
by providingbackspacing apparatus, not shown, which 
permits backspacing of the carrier and print element on 
a character-by-character basis to a previous printing posi 
tion. Further, forwardspacing apparatus, also not shown, 
allows forwardspacing of the carrier and print element 
from a previous printing position to the last or furthest 
printing position. Since the amount of escapement in 
formation which can be stored in the memory is usually 
limited by size and cost considerations to something less 
than a line of typing, it is necessary to provide a character 
storage indicator showing lthe typist the amount of usable 
escapement information in the memory. 
The above description is intended to serve as a back 

ground for consideration of the pitch changing apparatus 
28 of the present invention. The proportional escapement 
typewriter, and particularly the backspacing mechanism, 
is completely described in a copending patent application 
entitled “Proportional Escapement Apparatus for a Single 
Element Typewriter,” application Ser. No. 311,373, ñled 
Sept. 25, 1963, concurrently with the present application 
and assigned to the assignee of the present invention to 
which reference should be made. 
The pitch changing apparatus 28 is disposed between 

the lead screw 18 and the escapement control apparatus 
26 and provides an adjustable gearing lmeans for regulat 
ing the distance travelled by carrier 15 and interchange 
able print element 11 for each basic escapement unit. 
While the escapement control apparatus 26 defines the 
absolute number of basic escapement units associated 
with an escapement operation, the pitch changing ap 
paratus 28, under typist control, determines the actual 
distance moved by the carrier 15 and print element 11. 
This apparatus provides the typist with a means for 
changing the pitch or the average number of characters 
printed in a predetermined length to vary the appearance 
of material printed with the same print element or to 
allow the printing of material with various size type styles 
formed on different print elements. 
As shown in FIGURES 2-4 of the drawings, the shaft 

31 mounting the pin wheel 30 extends through a side 
plate of the mounting bracket 32. Keyed or otherwise 
rigidly attached to the projecting end of the shaft 31 
in aligned side-by-side relation are three pinion gears 
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6 
40-42 each having the same number of teeth and, as a 
consequence different pitches (the number of teeth per 
unit distance of pitch circumference). Meshing with the 
pinion gears 40-42 are pitch gears 43-45 each having 
the same pitch as the corresponding one of the pinion 
gears 40-42. The pitch gears 43-45 are mounted for 
interpendent rotary movement on and with respect to the 
shouldered end portion 46 of shaft 47. The shaft is dis 
posed in parallel relation with respect to shaft 31 and 
extends between the side plate of bracket 32 and a spaced 
frame 48. Means, to be later described, are provided for 
detachably securing any ’selected one of the pitch gears 
43-45 in driving engagement with the shaft 47. The pitch 
gears 43-45 in combination with the pinion gears 40-42 
define three selectable gear sets each capable of drivingly 
interconnecting the shafts 31 and 47. The shaft 31 mounts 
the pin wheel 30 while t-he shaft 47 is connected by a gear 
train comprising idler gears 49-51 to lead screw 18. It 
should be understood that other gearing arrangements can 
be employed depending on the ratios required. For ex 
ample, the gears 40-43 may have the same pitch (the 
number of teeth per unit distance of pitch circumference) 
with the total number of teeth for each gear depending 
on its diameter. 
The selected one of the gear sets 40, 43; 41, 44 or 42, 

45 which drivingly interconnects the shafts 31 and 47 
determines the extent of actual movement of the carrier 
and print element for each basic escapement unit. For 
example, when the gear set comprising gears 42 and 45 
is selected, the lead screw 18 will rotate through a greater 
angular distance for a predetermined angular movement 
of the pin wheel 30 than if either of the other gear sets 
had been selected under the same condition. Similarly, 
if the gear set comprising gears 41 and 44 is selected, the 
carrier and print element move through a greater distance 
for the predetermined angular movement of pin wheel 
30 than when the gear set including gears 40 and 43 
operatively interconnect the shafts 31 and 47. 

The shouldered end portion 46 of shaft 47 has an 
elongated slot 52 therein extending beneath the axially 
aligned and independently rotatable pitch gears 43-45. 
Received within the slot 52 is a key 53 having a rounded 
end portion 54 which is pivoted to an annnular operat 
ing member 55 by pivot pin 56. A leaf spring 57 is re 
ceived in the slot 52 and exerts a biasing force on the key 
53 tending to move the end portion 54 thereof radially 
outward fr-om the slot. As most clearly shown in FIG 
URES 3 and 4 of the drawings, each of the pitch gears 
has a center opening 58 of a size sufficient to permit ro 
tation between the gear and the shaft 47. An axially ex 
tending flange 59 is provided adjacent the opening S8 
which serves as a spacer. A plurality of circumferentially 
spaced and radially extending slots 60 are formed in the 
inner periphery of the gear for receiving the rounded end 
portion 54 Aof the slidable key 53. Also, the inner periph 
eral edges of each pitch gear are beveled at 62 to facilitate 
movement of the key 53 and selective engagement of the 
gear sets as will be later explained. 

Extending into a circular slot 63 in the annular oper 
ating member 55 are a pair of vertically spaced arms 64 
of U-shaped actuator 65. The actuator 65 is mounted for 
pivotal movement on a stud 66 whose axis extends trans 
versely with respect to the axis of the shaft 47. An ex 
tension 67 of the actuator projects transversely into the 
space between the arms 68 of a U-shaped pivoted member 
69. One arm 68 of the member 69 is operatively con 
nected to a typist controlled pitch selection lever 70 via 
link 71, fitting 72 and shaft 73. The arrangement is such 
that when the typist moves the pitch selection lever 70, 
the annular operating member 55 is moved axially on 
the shaft 47 to disengage the key 53 from one of the 
pitch gears and move this key to a position where an 
other ofthe pitch gears is drivingly connected to shaft 47. 

Detent means for holding the apparatus in a selected 
pitch position is provided. This detent means comprises 
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three axially aligned semi-circular recesses 74 in the shoul 
dered portion 46 of shaft 47. Cooperating With the re 
cesses 74 are a pair of balls 75 received in a radial aper 
ture in the annular operating member 55. The balls 75 
are forced into locking engagement with the recesses 74 
by the action of a band 76 of elastic and resilient mate 
rial encircling the annular operating member 52. 

It may happen that, after rotation of pitch selection 
lever 70 and movement of the key 53 to select a differ 
ent gear set, a slot 60 in the selected one of the pitch 
gears 43-45 will not be aligned with the rounded end 
portion 54 of the key 53. In this case, the end portion 
of the key 53 is cammed downwardly by the adjacent 
beveled edge 62 of the selected pitch gear against the 
action of leaf spring 57. The slot 52 is deep enough to 
allow the end portion 54 of the key 53 to be moved to 
a position directly below the selected pitch gear. At this 
time, none of the pitch gears 43-45 will be drivingly 
connected to shaft 47. Since the pin wheel 30 is eifectively 
disconnected from the escapement system, the constant 
torque device 25 will rotate shaft 47 through lead screw 
18 until a slot 60 in the selected pitch gear passes over 
the end portion of the key. The leaf spring 57 immediately 
forces the end portion 54 of the key 53 into the aligned 
slot 60 and the selected pitch gear is drivingly connected 
to shaft 47. The arrangement is such that one of the pitch 
gears is always drivingly connected to the shaft 47. It 
is also important to note that the shape of the end por 
tion 54 of the key 53 and the size of beveled edges 62 
of the pitch gears in combination with the detent means 
makes it impossible to connect more than one of the 
pitch gears to the shaft. 

Since the pitch changing apparatus provides a means 
for selectively varying the distance moved by the carrier 
and the print element for each basic escapement unit, it 
is necessary to provide a means for changing the scale 
presented to the typist. Also, as explained above, the pin 
wheel 30 provides a memory for only a limited number 
of past escapement operations. If full and effective use is 
to be made of the memory capability of the pin wheel 
and the apparatus permitting backspacing and forward 
spacing on a character-by-character basis, a visual indi 
cator must be provided which shows the typist the amount 
of usable character information stored in the memory at 
any particular instant in time. The number of pins carried 
by the pin wheel is predetermined and this defines the 
number of basic escapement units available in storage. 
However, the indicator must be capable of being changed 
to indicate the extent of stored character information 
depending on the pitch selected by the typist. 
As is shown in FIGURE 1 of the drawings, a connect» 

ing link 78 extends from the arm 68 of the U-shaped 
pivoted member ̀ 69 to a bellcrank 791 pivotally mounted 
adjacent the right hand side of the typewriter. A pin 80 
engages a slotted lever 81 carried on one end of scale 
member 82. The scale member extends across the front 
of the typewriter in generally aligned parallel relation with 
respect to printing platen 17 and is positioned in cooper 
ating relation with a pointer 83 mounted from and mov 
able with the carrier 15. The scale member 82 has a 
generally semi-circular cross section (see FIGURE 6) 
and printed, etched or otherwise formed on the periph 
ery of the scale member at three cir-cumferentially spaced 
points 85-87 are reference indicia defining pitch scales. 
These pitch scales are shown in the flattened plan view 
of the scale member which forms FIGURE 8 of the draw 
ings. Each of the pitch scales extends the length of the 
scale member 82 and corresponds to one of the pitches 
which can be selected by the typist upon actuation of the 
pitch selection lever 70. A cover member or frame 88 
of the typewriter has an elongated opening 89 therein 
which nestingly receives scale member 82 and the pointer 
83. The arrangement is such that the lower end of the 
pointer 83 and a limited circumferential area of the scale 
ymember 82 on which is formed one of the pitch scales 
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8 
is exposed to the typist. When the typist moves the pitch 
selection lever 70, the scale member 82 is rotated via 
the link 78 and bellcrank 79 to present a different scale 
to the typist corresponding to the selected escapement 
pitch. The detent means comprising the recesses 74 in the 
shaft 47 and the balls 75 is operative to insure that the 
scale member 82 is always positioned so that one and only 
one of the pitch scales is presented to the typist. 
A character storage indicator 90 is provided by a gen 

erally cylindrical and slit tube 91 which is open at each 
end. The longitudinal side edges 92 of the tube are bent 
inwardly and are received in an elongated slot 93 in the 
back of the scale member 82. The arrangement is such 
that the character storage indicator 90* is mounted on the 
scale member 82 for independent sliding movement but 
is rotatable with this member. 
As is most clearly shown in FIGURE 7 of the drawings, 

the character storage indicator 90 has a pair of window 
like openings 94 and 95 on the opposite sides thereof. 
The front window-like opening 94 has a pair of steps 96 
and 97 in each side edge thereof so that this window-like 
opening comprises three portions 98-100 of different 
lengths. The side edges of the steps 96 and 97 and the 
portion 100 define three pairs of reference marks. The 
lengths of the portions 98-100 or the distances between 
the reference marks are selected in accordance with the 
storage capability of the pin wheel 30 and the various 
ratios of the gear sets comprising the gears 40-45. The 
number of pins carried by the pin wheel is the same 
regardless of the pitch selected by the typist but the ac 
tual distance in a line of printing represented by these 
pins is dependent on which gear set drivingly intercon 
nects the pin wheel 30 and the lead screw 1S. For exam 
ple, when the gear set comprising gears 40 and 43 is 
selected, the print element 11 and carrier 15 will move 
through a shorter distance for one complete revolution 
of the pin wheel than if either of the other gear sets had 
been engaged. This distance is represented by the portion 
98 of the window~like opening 94. The portions 99 and 
100 have lengths corresponding to other pitches which 
can be selected by the typistjThe side edges of the rear 
window-like opening 95 are tapered at 101 for reasons 
'to be later explained. 
As mentioned above, the character storage indicator 

90 is mounted for sliding movement on the scale mem 
ber 82. The pointer 83 overlies the front window-like 
opening 94 while a fixed projection 102 extends into 
the rear window-like opening 95. The projection 102 is 
rigidly mounted from a bracket 103 attached to the car 
rier 15. The arrangement is such that only one of the 
length portions 98-100 of the front window-like opening 
94 is exposed to the typist through the opening 89‘ in 
the cover frame 88 in accordance with the selected es 
capement pitch while the projection 102 cooperates with 
the tapered side edges 101 of the rear window-like open 
ing 95. The tapered side edges of the rear opening define 
abutment surfaces which, yas will be explained later, co~ 
operated with the projection 102 that is movable with 
carrier 13. A different length portion in the front window 
like opening 94 is presented to the typist and a correspond 
ingly different length portion of the rear window-like 
opening 95 is aligned with the projection 102 each time 
the escapement pitch is changed by actuation of pitch 
selection lever 70. 
The character storage indicator 90 in cooperation with 

the pointer 83 always shows the typist at a glance the 
position of the print element 11 with respect to escape 
ment information stored in the pin wheel. The character 
storage indicator 90 moves with the carrier 15 due to the 
projection 102 engaging the tapered sides edges 101 of 
the rear window-like >opening 95. For example, during a 
carriage return operation, the projection 102 will engage 
one side of the rear window-like opening 95 in the in 
dicator and move the indicator to the extreme left hand 
margin position. Then, as typing proceeds, the indicator 
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90 will remain stationary until the pin wheel 30 has been 
filled with usable escapement information. The projec 
tion 102 will eventually engage the other side of the 
rear window-like opening 95 and thereafter the carrier 
and the indicator will move as a unit in front of the print 
ing platen 17 during normal typing operations. 

If it is desired to backspace, backspacing apparatus is 
actuated to backspace the print element on a character-by 
character basis and the carrier moves to the left independ 
ently of the indicator. The indicator 90‘ and the pointer 
83 show the typist how far the carrier may be back 
spaced on a character-by-character basis using the escape 
ment information stored in the pin wheel. After back 
spacing to the desired previous printing position, the 
pointer and indicator show the typist how far to forward 
space to arrive at the furthest printing position. The pro 
jection 102 engages and moves the indicator 90 except 
when the carrier is positioned within the memory >range 
of the pin wheel. 

It is possible that projection>102 will be located adja 
cent one of the edges of the rear window-like opening 95 
when the typist moves the pitch selection lever 70 to 
change the escapement pitch. If the pitch is decreased, 
the cooperation between the projection 102 and the ta 
pered edge 101 when the indicator is r-otated will slid 
ably move the indicator on the scale member 82 to its 
correct position. The arrangement is such that the pro 
jection 102 cannot be removed from the rear window 
like opening under any normal operating condition. 

It should now be lapparent that the objects initially set 
forth have been accomplished. An improved pitch chang 
ing apparatus for proportional escapement typewriters 
has been provided which is extremely simple in construc 
tion but highly reliable in operation. The character indi 
cator allows the typist to make full use of the inherent 
capabilities of a proportional escapement typewriter hav 
ing a limited memory for past escapement information. 
More or less than three escapement pitches can be pro 
vided by increasing or decreasing the number of pitch 
gears and making corresponding changes in the scale 
member and character indicator. Although the teachings 
of this invention have been shown applied to a single ele 
ment typewriter, they are also applicable to other type 
writers. 
While the invention has been particularly shown and 

described with reference to a preferred embodiment there 
of, it will be understood by those skilled in the art that 
the foregoing and other change-s in form and details 'may 
be made therein without departing from the spirit and 
scope of the invention. 
What is claimed is: 
1. Pitch changing apparatus for changing the printing 

pitch of a typewriter having escapement control apparatus 
and a movable carrier comprising: 

a plurality of selectively engageable drive means for 
drivingly interconnecting said escapement control ap 
paratus and 4said movable carrier; 

each of said drive means corresponding to a printing 
pitch; 

a scale means comprising an elongated scale member 
having a plurality of reference scales formed on and 
extending axially of said member at spaced points 
about the periphery thereof; 

a pointer mounted from and movable with said carrier 
disposed in cooperating relation with said scale mem 
ber; Y 

an indicator having longitudinally spaced pairs of ref 
erence marks thereon defining areas of various lengths 
disposed about the periphery of said indicator; 

means' mounting said indicator for independent longi 
tudinal movement with respect to and rotary move 
ment with said scale member; 

a projection mounted from and movable with said car 
rier adapted to engage said indicator for movement 
with said carrier; 
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10 
a typist controlled pitch selection means; and 
means interconnecting said pitch selection means, said 

drive means and said scale member for engaging a 
selected one of said drive means and rotating said 
scale member to present a selected one of said scales 
and a selected one of said spaced pairs of reference 
marks to the typist when said pitch selection means 
is actuated. 

2. Apparatus according to claim 1 further character 
ized by: 

said indicator comprises an open-ended generally tubu 
lar member slidably received over said scale 
member; 

a first window-like opening in said tubular member hav 
ing stepped side edges defining said longitudinally 
spaced pairs of reference marks and providing open 
ings of various lengths; 

a second window-like opening in said tubular member 
opposite to said first window-like opening; and 

said projection mounted from and movable with said 
carrier extending into said second window-like 
opening. 

3. Apparatus according to claim 2 further character 
ized by: 

a cover member for said typewriter having a slot 
therein; 

said scale member and said indicator being visible to 
the typist through said slot; and 

said slot being of a size to permit viewing of only the 
scale on said scale member and the opening in said 
indicator corresponding to the selected pitch. 

>4. Pitch changing apparatus for changing the printing 
pitch of a typewriter having proportional escapement 
control apparatus capable of storing a limited amount of 
escapement information and a movable carrier capable 
of being backspaced on a character-by-character basis 
comprising: 

a plurality of selectively engageable drive means for 
drivingly interconnecting said escapement control 
apparatus and said movable carrier with each of said 
drive means corresponding to a different printing 
pitch; 

an indicator having longitudinally spaced pairs of refer 
ence marks thereon defining areas of various lengths 
disposed about the periphery of said indicator; 

means mounting said indicator for longitudinal sliding 
movement across the typewriter; 

said indicator having spaced abutment surfaces thereon 
corresponding to said areas of various lengths; 

a projection mounted for movement with said movable 
carrier positioned to engage said abutment surfaces; 
and 

typist controlled pitch selection means for selecting one 
of said drive means and for rotating said indicator 
to present to the typist the length area correspond 
ing to the selected pitch. 

5. Apparatus according to claim 4 further character 
ized by: 

said indicator having a window-like opening therein 
whose side edges are tapered to define said abutment 
surfaces; 

said projection extending into said window-like open 
ing; and 

the lengths of said areas corresponding to the amount 
of escapement information capable of being stored 
by said proportional escapement control apparatus 
in accordance with the printing pitches selectable by 
the typist. 

6. A scale means for a typewriter having a carrier mov 
able longitudinally to effect printing and backspacing 
comprising: 

an indicator having at least one pair of longitudinally 
spaced reference marks thereon defining an area of 
predetermined length; 

means mounting said indicator for longitudinal move 
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ment along a path generally parallel to the path of 
movement of said carrier; and 

said indicator having at least one pair of spaced abut 
ment surfaces thereon corresponding to said area of 
predetermined length; and 

projection means mounted for movement with said mov 
able carrier positioned to engage either of said abut 
ment surfaces of said indicator to move the same in 
a direction depending upon the direction of longi 
tudinal movement of said carrier. 

7. Apparatus according to claim 6 further character 
ized by: v 

said means mounting said indicator comprises an elon 
gated scale member having reference indicia formed 
thereon; 

said indicator having a generally tubular shape and 
being slidably received over said scale member; and 

said indicator having a window-like opening therein 
providing said area of predetermined length through 
which a portion of said reference indicia can be 
seen. 

8. Apparatus according to claim 6 further character 
ized by: 

said typewriter having proportional escapement appa 
ratus capable of storing a limited amount of past 
escapement information; and 

said area of predetermined length corresponding to the 
storage capability of said proportional escapement 
apparatus. 

9. Pitch changing apparatus for changing the printing 
pitch of a typewriter having escapement control appa 
ratus and a movable carrier wherein said pitch changing 
apparatus drivingly interconnects said escapement control 
apparatus and said carrier comprising: 

a rotatable shaft having an axially extending slot 
therein; 

a plurality of annular gears each having a number of 
radially extending and circumferentially spaced key 
slots disposed about the periphery thereof and 
adapted to communicate with said slot in said shaft; 

a key received in said slot in said shaft and having 
a keying projection for positioning within the key 
slots of said gears; 

resilient means biasing said keying projection in a 
direction toward engagement with said key slots', 

typist controlled gear selecting means for effecting rela 
tive movement between said key and said gears to 
permit selective coupling of said gears in driving 
relation with respect to said shaft to change the 
printing pitch of said typewriter; 

the opposite side edges of each of said gears being 
beveled adjacent the inner edges thereof; 

said beveled edges defining camming surfaces for mov 
ing said keying projection radially inwardly in said 
slot in said shaft upon actuation of said typist con 
trolled gear selecting means when" one of said key 
slots in a selected gear is not aligned with said key 
ing projection; 

a scale member having a plurality of pitch scales there 
on corresponding to printing pitches represented by 
said plurality of gears; 

a pointer mounted for movement with said movable 
carrier and cooperating with said scale member; and 

means interconnecting said typist 4controlled gear select 
ing means and said scale member to change the pitch 
scale when said typist controlled gear selecting means 
is actuated to drivingly connect a different one of 
said plurality of gears to said shaft. 

10. Pitch changing apparatus for changing the printing 
pitch of a typewriter having escapement control apparatus 
and a movable carrier comprising: 

a plurality of selectively engageable gearing means each 
corresponding to a printing pitch for drivingly inter 
connecting said escapement control apparatus and 
said rnovable carrier; 
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12. 
a scale means comprising a number of scales corre 

sponding to the printing pitches represented by said 
gearing means; 

a typist controlled pitch selection lever; 
means interconnecting said pitch selection lever, said 

gearing means and'said scale means for engaging a 
selected one of said gearing means and for changing 

- the scale in accordance with the printing pitch 
selected when said pitch selection lever is actuated; 

said scale means comprises an elongated member; 
said scales comprising markings extending axially of 

said member at spaced points about the periphery 
thereof; and 

said meansv interconnecting comprising means to rotate 
said member in response to actuation of said pitch 
selection lever. 

1l. Apparatus according to claim 10 further character 
ized by: 

a cover member for said typewriter having a slot 
therein; 

said elongated member being visible to a typist through 
said slot; and 

said slot being of a size to permit exposure of only 
the markings corresponding to the selected printing 
pitch. 

12. Pitch changing apparatus for changing the printing 
pitch of a typewriter having escapement control appa 
ratus and a movable carrier comprising: 

a plurality of selectively engageable drive means for 
drivingly interconnecting said escapement control 
apparatus and said movable carrier; 

each of said drive means corresponding to a printing 
pitch; 

a movable scale means corresponding to the printing 
pitches represented by said drive means comprising 
an elongated scale member having a pl-urality of 
reference scales formed on and extending axially of 
said member at spaced points about the periphery 
thereof; 

a pointer mounted for movement with said carrier dis 
posed in cooperating relation with said scale means; 

a typist controlled pitch selection means; and 
means interconnecting said pitch selection means, said 

drive means and said scale means for engaging one 
of said drive means and moving the scale means to 
change the scale in accordance with the printing 
pitch selected when said pitch selection means is 
actuated. 

13. Pitch changing apparatus for changing the printing 
pitch of a typewriter having escapement control appa 
ratus and a movable carrier comprising: 

a plurality of selectively engageable drive means for 
drivingly interconnecting said escapement control 
apparatus and said movable carrier; 

each of said drive means corresponding to a printing 
pitch; ' 

a movable scale means comprising a plurality of scales 
corresponding to the printing pitches represented by 
said drive means; ' 

a typist controlled pitch selection means; 
means interconnecting said pitch selection means, said 

drive means and said scale means for engaging one 
of said drive means and ¿moving the scale means to 
change the scale in accordance with the printing 
pitch selected when said pitch selection means is 
actuated; 

said scale means comprising an indicator; 
said indicato-r having longitudinally spaced pairs of 

reference marks thereon defining areas of various 
lengths disposed about the periphery of said indi 
cator; and 

said means interconnecting said pitch selection means, 
said drive means and said scale means comprising 
means to -rotate said indicator in response to actua 
tion of said pitch selection means to present a dif 
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