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WARIABLE SPACNG MECANISMFOR 
TYPEWRITING MACENES 

Carlton T. Jackson, Rochester, N. Y., assignor to 
fnternational Business Machines Corporation, 
New York, N.Y., a corporation of New York 

Application November 14, 1944, Serial No. 56,349 

This invention relates to typewriting machines. 
The primary object of the present invention is 

to provide an improved variable spacing mecha 
nism Suitable for use in a typeWriter or other 
machine in which it is desired that the spacing 
of the printed characters be commensurate with 
the widths of the characters to enable so-called 
"book” type to be used. 
An object is to provide a variable spacing mech 

anism capable of producing a large number of 
spaces, each different from the others. 
An object is to provide a spacing mechanism 

capable of producing a variety of spacings which 
differ from each other in a very small degree. 
An object is to provide a variable spacing 

mechanism in which the spacings allotted to the 
different characters may be changed at will by 
the operator to any desired extent, 
An object is to provide an electrically con 

trolled spacing mechanism, 
Another object is to provide a variable spac 

ing mechanism which is capable of operating at 
high Speed and therefore is more Suitable for use 
in power operated typewriters. 
An object is to provide an electrically controlled 

variable spacing mechanism ... with a manual 
switching mechanism which may be preset by the 
operator to determine the spacings of the char 
acters to any desired extent and in which the 
spacings may be varied to a fine degree. 
An object is to provide a variable spacing 

mechanism which eliminates the need for a power 
spring motor, 
An object is to provide a variable spacing 

mechanism suitable for operation by an electric 
torque notor. 
An object is to provide a variable spacing 

mechanism in which the number of spacings 
allotted to the different characters may be pre 
determined by means of an electric plugboard 
which may be changed at the will of the oper 
ator. 
An object is to provide a variable spacing 

mechanism which is driven by an electrical torque 
motor in Such a fashion as to make it possible 
to return the carriage without the use of a Sup 
plemental mechanism for that purpose. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been 
contemplated, of applying that principle. 

in the drawings: 
Fig. 1 is a vertical Section of a power operated 
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typewriter suitable for use with the present ina 
vention and shows certain electric contacts emi 
ployed in the present invention. 

Fig. 2 is a rear view, partly in section, of the 
variable spacing mechanism and shows the Con 
nection thereof to the carriage of the typewriter. 

Fig. 3 is a vertical section on the line 8-3 in 
Fig. 2. 

Fig. 4 is a view of the variable spacing mech 
anism from the bottom. 

Fig. 5 is a vertical longitudinal section of the 
variable spacing mechanism, 

Fig. 6 is a perspective view showing the car 
riage return key and certain contacts controlled 
thereby. 

Fig. 7 is a wiring diagram. 
In order to explain the purpose of the present 

invention it is shown in the drawings as applied 
to a well-known form of power operated type 
writer known as the 'Electromatic.' It will be 
understood, however, that the invention may be 
applied to other power operated typewriters or 
to manual typewriters with relatively minor 
changes not affecting the purpose or the basic 
features of construction of the invention. It will 
be understood that the typewriter consists of a 
well-known "Electromatic' with the usual power 
driving spring motor and the usual carriage re 
turn clutch, tape drun, and tape Connections 
omitted. 
In Fig. 1 the usual character keys are desig 

nated to and are pivoted on a fulcrum, wire Oa. 
These keys, through extensions Ob, control the 
cam units which are mounted on the fulcrum 
wires f2 and cooperate with the usual power 
roller 3 which rotates continually in the direc 
tion of the arrow in Fig. 1 while the machine is 
in use. The cam units are connected by the 
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links 4 to the usual sub-levers 5 which are also 
pivoted on the fulcrum wire Oa. The sub-levers. 
5 are connected by links 6 to the toggles T of 

which there is one for each type bar 8. The 
type bars 8 are pivoted on the curved fulcrum 
wire. 9 which is supported in the usual segment. 
When the keys O are depressed they opera 

tively couple the cam units to the power roller 
3 and thereby the type bars 8 are operated to 
print upon a work sheet wrapped around the 
usual platen 20. The mechanism so far described 
is well-known in the art and it may be replaced 
by other well-known typing mechanism without 
affecting the operation of the invention described 
herein. 

Associated with each key O is a pair of con 
tacts designated KC in Figs, 1 and hereinafter 



3 
termed the key contacts. A similar pair of con 
tacts designated SBC in Fig. 7 and called the 
space bar contacts are operated by a space bar 
or space key 2 (Fig. 1) pivoted on the fulcrum 
wire Oa, 
The sub-levers 5 in the well-known 'Electro 

matic" typewriter operate a universal bar 22 
(Fig. 1) which is pivoted at 28 in the main frame 
work. This universal bar usually operates the 
ribbon feeding mechanism and in the present 
case it additionally operates a bar of contacts 
UBC through a finger 22a secured to the und 
versal bar 22 and arranged to close contacts UBC 
whenever a character is typed. The contacts KC 
and SBC are closed whenever a character key or 
space bar is depressed during the course of writing 
a line. 

In place of the usual carriage feed rack of the 
"Electromatic' and its cooperating feed pawls 
and power spring, there is provided the variable 
feed mechanism shown in detail in Figs. 2 to 5. 
The platen 20 (Fig. 2) is rotatably mounted in 

the usual carriage shown diagrammatically in Fig. 
2 and designated 24 and includes a rack 25 mesh 
ing with a suitable idler gear 26 rotatable on a 
fixed part of the machine near its middle. This 
gear 26 meshes with a worm 2 by means of which 
a connection is established between the carriage 
24 and the variable spacing mechanism to be de 
scribed hereinafter. The worn 27, however, does 
not rotate in feeding the carriage but functions as 
a simple rack by longitudinal movement. It will 
be understood that any suitable means may be 
provided to prevent the worn 27 from rotating. 
For example, the left-hand end of the worm may 
be squared and guided by a square bearing, with 
the squared portion long enough to enable the 
worm to travel far enough to feed the carriage 24 
the width of the widest sheet which may be ac 
commodated by the platen. 20. 

It will be understood that the pitch of the worm 
27 and the size of the gear 26 and rack 25 will 
be suited to the particular machine to which the 
invention is applied. The condition to be met is 
that the worm portion 27 shall be made at least 
long enough to permit the maximum travel of the 
carriage in typing a line plus the additional length 
necessary for the worm to thread into the rotat 
able nut to be described hereinafter which forms 
part of the variable spacing mechanism. It is 
the rotation of this nut to cause the worm 27 to 
travel to the left that effects the feeding move 
ment of the carriage during writing of the line. 
The variable spacing mechanism is mounted 

on a frame which consists of two parallel circular 
plates 28 (Figs. 2 to 5) between which are mount 
ed the spacing magnets or solenoids SM which, 
as shown in Fig. 3, are arranged in two concen 
tric circular rows and staggered to obtain com 
pactness, the magnets in each row being equal 
distances from the centers of the supporting 
disks 28. This frame and the magnets and other 
stucture mounted thereon may be mounted at 
any convenient place on or adjacent the type 
writer but it will be assumed that it is mounted 
at the rear of the typewriter with the centers of 
the disks 28 in horizontal alignment with the axis 
of the Worm 27 as shown in Figs, 2 and 3. 
The plates 28 are joined together by a long 

bushing 29 which is flanged at its left-hand end 
(Figs. 2, 4, and 5) and attached by screws to the 
left-hand plate 28. The other end of the bushing 
29 is threaded into a collar 80 which is screwed 
tight against the right-hand face of the right 
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the plates 28. 
The bushing 2 serves as a bearing for a hol 

low shaft , which is keyed at its left-hand end 
(Fig. 5) to a pin drum 32 which, as will be made 
clear hereinafter, also acts as a brake drum. This 
pin drun 32 is formed with a plurality of radial 
slots 82a extending parallel with the axis of the 
shaft f. In these slots are slidably mounted the 
space controlling pins 33 which have limited slid 
ing movement parallel to the shaft f, their nor 
mal position being shown in Fig. 5. The pins 33 
are loosely held in the slots 82a by a shroud ring 
34 which may be pressed on the disk or drum 32. 
In order to frictionally hold the pins 33 when 
shifted in the slots there is provided retainers 

consisting of a ball actuated by springs located 
in radial holes in the pin drum 32, each pin 33 
having its own ball retainer. Thus, the pins 33 
will be held in the normal position of Fig. 5 or the 
projected position illustrated by the right-hand 
pin 33 in Fig. 4. . . v 

Each of the solenoids SM has its plunger 36 
(Figs, 2 to 5) pivotally connected to a pin setting 
lever 37 pivoted on a post 28a carried by the left 
hand plate 28. Normally the free ends of the le 
vers 37 are aligned with the ends of pins 33 
whereby the energization of any solenoid SM will 
cause the corresponding pin 3 which happens 
to be in alignment with the lever of the ener 
gized solenoid to be projected to the position 
shown at the left in Fig. 4. 
One of the solenoids is designated PRM in 

Figs. 3, 4, and 7 and will be known hereinafter 
as the pin release magnet. This solenoid has a 
long plunger 36a provided with a slot at its upper 
end through which passes a release lever 37a, 
one arm of which is provided with a bent over 
lug b occupying a position just over the pin 

which happens to be active in preventing the 
rotation of the drum 32 as will be made clear 
hereinafter. The other arm of the lever 37a 
extends through a horizontal slot in a post 38 
Secured to the adjacent plate 28 to allow the 
lever 31a and the solenoid plunger 36a to rock 
about the longitudinal axis of said plunger to 
a limited extent. The slot in the plunger 36a 
is longer than the width of the lever 37a where . 
it passes through the slot and there is provided 
a spring 9 surrounding the plunger 36a and 
interposed between the adjacent plate. 28 and a 
washer 40 so as to press the lever 37a upwardly 
against the upper extremity of the slot in the 
solenoid plungeria, 

It will be understood that each of the plungers 
6, 36a has a suitable stop internally of the 

Solenoid to prevent withdrawal of the plunger 
from the coils more than a predetermined 
amount. Each of the solenoids SM. is provided 
with a spring 39 which engages a similar washer 
40 to press the plunger 36 upwardly to the limit 
permitted by the stop. The solenoids may be 
of any usual construction but it is preferred that 
they be as compact as possible in order that the 
size of the disks 28 may be kept within reason 
able limits to avoid the spacing mechanism 
taking up too much space in the typewriter., 
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The pin drum 32 is formed with a tubular 
extension or hub 32b (Fig. 5) on which is 
screwed a circular nut 4 locked in place on the 
extension 32b by means of one or more set screws 
4 fa. The nut 4 f is also threaded to receive the 
worn 27. It will be clear that rotation of the 
pin drum 32 clockwise (Fig. 3) will be communi 
cated to the nut 4 thereby causing the worm 
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27 to be advanced to the left in Pigs, 2 and 5 
according to the extent of rotation of the nut 
4. Thus, by variably rotating the drum 32 
under control of the pins, the carriage may 
be caused to advance variable extents depending 
upon the extent of rotation of the pin drum 2. 
Mounted on the right-hand plate 28 (Fig. 2) 

is an electric torque motor M, the frame of which 
is spaced from the plate 28 by means such as 
posts 42. The shaft 4 of this torque motor M 
(Fig. 5) is hollow to enable the worm 2 to travel 
to the right the extent necessary in returning 
the carriage after. Writing a line. The motor 
shaft 43 may be coupled to the shaft 3 by means 
which consists of the disk 44 having pins 45 
projecting into radial slots 4a in a disk 46 
screwed on the right-hand end of the shaft 3 
and locked thereto by one or more set screws 47. 
This permits, the motor to be removed for servic 
ing the mechanism. 
The motor M is constantly energized while 

the machine is in use and normally tends to turn 
the pin drum 82 in a clockwise direction (Fig. 
3). Rotation of the pin drum 32, however, is 
normally prevented by the fact that one of the 
pins 33 has been projected, as shown in Fig. 4 at 
the right, during a previous operation of the 
spacing mechanism to determine an increment 
of feed of the carriage, and engages a brake lever 
designated 48. This brake lever is rotatably 
mounted on the tubular extension 2b (Figs. 2 
to 5) between the pin drum 2 and the nut 4. 
This brake lever has the general shape shown 
in Fig. 3 and has a pin a to which is anchored 
a brake band 49 passing almost completely 
around the periphery of the shroud and an 
chored to a fixed pin 50 carried by the adjacent 
plate 28. Interposed between the brake band 49 
and the shroud band is a strip of brake lin 
ing 5. 
The pin which was last projected into posi 

tion to determine an increment of feed of the 
carriage engages the edge of the right-hand 
arm of lever 48 as shown in Figs, 3 and 4 and 
is in horizontal alignment with the lug. 37b. The 
lug 3b extends into a transverse slot in the 
right-hand arm of lever 48 and is held in align 
ment with the last projected pin by a spring Sc 
which urges the lever a in a counterclockwise 
direction (Fig. 3) to engage lug 37b with the 
bottom wall of the aforesaid slot. Since the 
motor M constantly tends to turn the pin drum 
32 clockwise in Fig. 3, the projected pin will 
tend to rotate the lever 4 in the same direction 
thereby, through the pin 4a, applying tension 
to the brake band causing the pin drum to 
be firmly gripped by the brake band and pre 
venting rotation of the pin drum 2. In order 
to permit the projection of any of the pins 33 
in the lower half of the pin drum in Fig. 3, and 
the rotation of the drum the lever 48 is cut away 
at 48b in two places to provide a space for not 
only the projection of the pin but its travel clock 
Wise. 
The mechanical operation of the parts so far 

described will now be made clear. 
It will be assumed that both the magnet PRM 

and a selected one of the Solenoids SM has been 
energized. This causes the projection of one of 
the pins 33 upwardly in Fig. 4 or to the left in 
Figs. 2 and 5 and at the same time the lever 
37a is rocked counterclockwise (Fig. 4) to restore 
the previously set pin now in alignment with 
the end of the lug. 37b. The lug. 37b pushes the 
previously set pin down far enough so that the 
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upper end (Fig. 4 at the right) clears the edge 
of the lever 48. This releases the lever 48 and 
tension on brake band 49 and permits the pin 
drum 32 to rotate clockwise, (Fig. 3) under the 
influence of the torque motor M. The pin 33 
which has been projected upwardly in Fig. 4 by 
the selected magnet SM now travels clockwise in 
Fig. 3 along with the pin drum 32 and eventually 
strikes the side of lever 48 and rocks it slightly 
in a clockwise direction, applying tension to the 
brake band 49, thereby stopping the pin drum 
32 in a new position. 
The angular distance through which the pin 

drum 32 turns clockwise will depend upon the 
angular position of the setting lever 37 of the se 
lected Solenoid SM with respect to the lever 37a. 
In the illustrative embodiment shown in the 
drawings, with special reference to Fig. 3, there 
are provided 35 magnets SM besides the magnet 
PRM whereby there is a difference in rotation of 
the pin drum 32 of 10 between adjacent levers 37. 
Thus, any desired feed of the pin drum 32 between 
10 and 350, with 10 difference may be obtained. 
Thus, it is possible to obtain 35 different spacings 
which differ from each other by 10 of movement 
of the pin drum, since the magnet PRM is not 
used to determine the spacings of the carriage but 
only to release the last set pin to permit spacing 
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to be effected. The magnets SM are designated 
SMI to SM35 in Fig. 7 and the numbering is con 
sidered to run in a counterclockwise direction 
(Fig. 3) so that the magnet SMS selects the 
largest spacing and the magnet SM the smallest 
spacing. Thus, if the numbers differentiating 
magnets SM in Fig. 7 are multiplied by 10, the 
number of degrees of rotation of the pin drum 
32 in a counterclockwise direction will be denoted. 

In Fig. 6there is shown a mechanism for op 
erating the carriage return contacts which are 
designated CRC in Figs. 6 and 7. Advantage is 
taken of certain mechanism usually provided in 
the 'Electromatic' for initiating and controlling 
carriage return operations for the same purpose 
in the present case. The carriage return key 53 
controls a single lobe can unit 54 which is pivoted 
On one of the fulcrum wires 2. When the key 
53 is depressed the can unit 54 is rendered oper 
able by the cam roller 3 and is rocked in a coun 
terclockwise direction. In the present case, the 
frame of the can unit is provided with extension 
arms 54a, in which is pivoted a roller 54b. This 
roller cooperates with one of the contact mem 
bers 55 carrying the contacts CRC in a manner to 
hold the contacts CRC open when the cam unit 
54 is in its normal position. When the cam unit 
is rendered operative by the key 53 the rocking 
of the cam unit frame in a clockwise direction 
allows the contacts CRC to close which, as will be . 
seen hereinafter, initiates a carriage return op 
eration. 
The can unit 54 is connected by a link 56 to a 

toggle lever 57 pivoted at 58 to a bracket 59 suit 
ably mounted on the main frame work. Pivoted 
at 60a on a bracket 60 secured to the main frame 
work is a lever 6 which is connected with the 
lever 57 by a pair of toggle links 62. The lever 6 
is urged in a counterclockwise direction by a 
spring 63 interposed between the lower arm of 
lever 6 and a part of the worm housing 64. Nor 
mally the toggle composed of the links 62 and the 
lever 57 is opened downwardly with the common 
pivot below the dead center positions of the pivot 
58 and the pivot of links 62 to lever 6. When the 
can unit 54 is operated, however, the lever 5 is 
rocked counterclockwise thus raising the common 
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pivot a little above the dead center position and 
on extension 62a of lever 57 engages the end of 
the lever 6 f. Since lever 6 is always under the 
tension of spring 63, the toggle comprising lever 
57 and links 62 will lock in the upper of dead 
center position thereby holding the cam unit 5 
in an operated position thus permitting the con 
tacts CRC to remain closed. Cooperating with 
the lever 57 is a lever 65 pivoted at 65a on a fixed 
part of the machine. The lever 65 has one of its 
arms connected by a link 66 to the usual marginal 
stop trip mechanism which is ordinarily employed 
to disengage the carriage return clutch. This 
mechanism is not shown but it will be understood 
that the marginal stop strikes a lever which is 
connected by links, including the link 66, to the 
lever 65 so as to rock said lever clockwise when 
the carriage arrives in the left-hand marginal 
position. This trip mechanism is disclosed in 
Patent No. 2,098,319. 
The rocking of the lever 65 in a clockwise di 

rection causes the lever 57 to rock clockwise in 
Fig. 6 thereby breaking the locked toggle com 
prising lever 57 and links 62 and permitting the 
can unit 54 to restore. For this purpose One arm 
of the lever 65 extends horizontally underneath 
the arm of lever 57 to which link 56 is connected. 
When the cam unit is rendered operative by de 
pression of the carriage return key, the lever 5 
is brought into contact with the horizontal arm 
of lever 65. Thus, when lever 65 is operated the 
lever 57 will be restored. The lever 5 only has to. 
be moved slightly beyond the dead center position 
of the toggle to enable the spring 63 to be effective 
either to lock the toggle in upper of dead Center 
position or restore the cam unit 54. 
With the exception of the contacts CRC, all of 

the mechanism shown in Fig. 6 is disclosed in the 
aforesaid patent. The structure shown in Fig. 6 
differs from the structure in the patent in that the 
usual carriage return clutch and tape drum has 
been removed and its place taken by the part 64 
which may comprise a suitable plug or housing 
having an outboard bearing for the stub shaft 
which drives the power roller 4. 

It is preferred that the machine be provided 
with a plugboard by means of which the opera 
tor may change at will the spacings allotted to 
the different characters. This plugboard com 
prises a plurality of rows of plug sockets desig 
nated PS which conveniently can be arranged 
in horizontal rows as in Fig. 7, each separate row 
being connected in common to one of the mag 
nets SM35. Each horizontal row will be desig 
nated with a number denoting the number of 
space units which will result from energization 
of the corresponding magnet. Thus, in Fig. 7, the 
top row of plug sockets PS corresponds to the 
magnet SM35 which produces the maximum 
spacing involving 350° of rotation of the pin drum 
32. The key contacts KC and the space bar con 
tacts SPC are connected to the common termi 
nals of a multi-contact shift relay S.R. The nor 
mally closed and open contacts of the multi-Con 
tacts relay SR are connected to plug sockets PS2 
and PS3, the normally closed contacts A being 
connected to PS2 and the normally Open contacts 
B to PS3. 
Under normal conditions with the shift relay 

SR deenergized, closure of any of the contacts 
KC will close a circuit to the corresponding plug 
socket PS2 through the associated normally 
closed contacts A of the shift relay. The plug 
sockets PS2 will be designated on the plugboard 
with the lower case letters or characters corre 
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8 
sponding to the key contacts KC with which they 
are associated. When the shift relay SR is en 
ergized, the circuits from all of the contacts KC 
will be transferred through contactsB to the plug 
sockets PS3 which will be identified on the plug 
board with the upper case characters correspond 
ing to the keys which control the contacts KC. 
The space bar contacts SBC are similarly con 
nected to shift relay contacts A and B which lead 
to the plug sockets PS4, PS5 the purpose of which 
will be made clear hereinafter. 

Before using the machine the operator will in 
sert plug connections between the plug sockets 
PS to PS5 according to the spacing desired which 
will depend upon the nature of the type on the 
type bars. For example, a particular style of 
type might require 10 units of spacing for the 
upper case 'C' and 7 units for the lower case "c." 
Accordingly, the operator will insert the plug 
wires PWI, PW2 shown in dotted lines in Fig. 7 
between the plug sockets PS2, PS and PS3, PS 
designated with the letters 'c' and 'C' and as 
sociated with contacts KC which are controlled 
by the 'C' key. Similar plug wires will be in 
serted for other letters but are not shown in Fig. 
7 to avoid confusion. For the same reason, all of 
the key contacts KC and shift relay contacts are 
not shown. 
If it is desired to space between Words a greater 

extent for upper case characters than lower case 
characters, the plug sockets PS4 and PS5 also 
may be connected to the desired plug sockets PS 
by plug wires PW3, PW4. 
The operation of the machine as a whole will 

now be described. It will be understood that the 
carriage has been returned to the left-hand mar 
gin and that one of the pins 33 is in engagement 
with the edge of lever 48 preventing movement of 
the carriage by holding the brake band tight 
under the constantly applied torque of the motor 
M which tends to rotate the lever 48 in a clock 
wise direction (Fig. 3). 

It will be assumed that the operator desires to 
indent the first paragraph and accordingly presses 
the space bar. This causes a circuit to be estab 
lished from the line wire W, through space bar 
contacts SBC, the normally closed contacts A of 
relay SR to plug socket PS4, the plug wire PW3, 
plug socket PS, and magnet SM8, to line wire 
W2, Magnet SM.8 pushes into the path of the 
lever 48, the eighth pin in a counterclockwise 
direction (Fig. 3), not counting the one which 
now engages the lever 48. 
The depression of the space bar 2 renders its 

cam unit operative to actuate a lever similar to 
the sub-lever 5 but not connected to a type bar 
and thereby actuates the universal bar 22 to close 
the contacts UBC. The contacts UBC close a 
circuit through the magnet PRM in parallel with 
the magnet SM8, thereby operating the lever 37a 
to disengage the pin 33 which engages the lever 
48 from said lever in Figs. 3 and 4 permitting the 
motor M to turn the pin drum 32 in a clockwise 
direction (Fig. 3). Rotation of the pin drum in 
a clockwise direction causes the nut 4 to rotate 
to draw the worm 27 to the right (Fig. 2) sufi 
cently to feed the carriage 8 units. When the 
drum 2 has rotated 80 the pin which was set 
in Operative position by the magnet SM.8 will 
engage the lever 48 and rock it slightly clockwise 
to render the brake band effective to stop further 
rotation of the drum 32. The operator, by de 
pressing the space bar 2 a sufficient number of 
times, will cause the carriage to be advanced in 
steps each amounting to 8 units of spacing. 
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It will now be assumed that the Operator de 

sires to write the first word which, of course, will 
involve capitalization of the first letter written. 
The shift key is first depressed thereby closing 
contacts SKC similar to the contacts KC. This 
results in the energization of the shift relay SR 
by connecting it across the line wires W, W2. 
The contacts B of the shift relay associated with 
"C" key contacts KC close thereby connecting the 
'C' plug socket PS3 to the 'C' key contacts. 
With the shift key held depressed manually or 
by means of the usual shift lock key to maintain 
the relay SR in energized position, the operator 
now depresses the "C" key thereby closing the 
"C', contacts KC. This causes a circuit to be 
established from line wire W, the “C” contacts 
KC, contacts B of relay SR, the plug wire PW2, 
and magnet SMO, to line wire W2. The ener 
gization of this magnet causes the tenth magnet 
SM in a counterclockwise direction (Fig. 3) to be 
energized thereby enabling the pin drum 32 to 
rotate 100 in a clockwise direction. 
When the shift key is released the relay SR, is 

deenergized. If now the operator types a lower 
case character the circuit closed by contacts KC 
will go through one of the contacts A of relays 
SR and a plug wire PW? to a magnet SM. As 
ordinarily the lower case letters are slightly nar 
rower than the upper case characters, the plug 
Wires PW will be plugged to magnets SM which 
cause lesser numbers of units of spacing. to be 
effected in printing the lower case than the cor 
responding upper case characters. This does not 
always hold true, however, as some of the keys 
have combinations of characters in which the 
lower case characters may be wider than the 
upper case characters. For example some of the 
numeral keys have characters which are printed 
by a case shift operation but are narrower than 
the numerals. 

In printing titles it is sometimes desirable that 
the Words of the title be separated by slightly 
greater spaces than in the context since titles are 
usually printed with capital letters. It may be 
found convenient to connect the plug socket. PS5 
by a plug wire to one of the plug sockets PS to 
effect a larger degree of spacing between Words 
when writing titles. This will effect considerable 
saving of time since usually it is necessary to 
press the space bar several times when spacing 
the parts of titles, 
The torque motor MI may be used to return the 

carriage under control of the contacts CRC con 
trolled by the carriage return key 53. When the 
carriage return key is depressed, causing the con 
tacts CRC to close, the motor relay MR is ener 
gized. Normally the coils C, C2 (Fig. 7) of the 
torque motor M are connected as shown in Fig. 7 
for forward rotation. When the relay is ener 
gized one of the coils C. is reversed causing the 
motor M to rotate in the opposite direction. At 
the same time, it is necessary to reset the pin 33 
which engages the lever 48. This effect is pro 
duced by the closure of contacts A of the motor 
relay MR, which establishes a circuit through the 
pin restoring magnet PRM, thereby releasing the 
pin. 
Contacts B of relay MR, also close and energize 

the momentary impulse relay MTR. The arma 
ture 70 of this relay is beveled at its end to co 
operate with a bevel on a tooth a of a slide 7 
pivotally slidably mounted at 72. A spring 3 
urges the slide Tibbth to the left and in a clock 
wise direction against a stop pin which en 
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The slide has a finger fc cooperating with a 
E. of contacts PSC called the pin setting con 
CS 
The initial energization of magnet MR merely 

causes the armature 70 to wipe past tooth a 
and rock the slide counterclockwise a slight 
extent, the tooth a snapping behind the arma 
ture T0. The spring 73 is weaker than the spring 
75 for the armature 70. The relay MR is main 
tained energized during the return of the car 
riage by the effect of the toggle comprising lever 
67 and links 62 (Fig. 6) as explained above. As 
soon as the motor MR is reversed it starts to 
return the carriage, by rotating nut if counter 
clockwise (Fig. 3). When the marginal stop 
reaches the left-hand marginal position, the link 
66 will be drawn to the right (Fig. 6) by the mar 
ginal stop thereby bending the toggle past dead 
center and permitting the restoration of the cam 
unit 5. Thereupon the can unit reopens the 
contacts CRC deenergizing the relay MIR, per 
mitting the spring T5 to restore the armature T0. 
Through the cooperation of the tooth a with 
the end of the armature 70, the side f is pushed 
to the right thereby closing contacts PSC. This 
causes the magnet SM to be energized setting 
the first pin 33 in a counterclockwise direction 
from the lever 37a (Fig. 3). In its movement to 
the right (Fig. 7) to close contacts PSC, the slide 
T is cammed in a counterclockwise direction by 
the effect of pin 74 on cam surface Tfb so as to 
free tooth a from armature 70 just after con 
tacts PSC close allowing slide to restore to the 
position of Fig. 7 and allowing contacts PSC to 
reopen. Thus, contacts PSC close Only momen 
tarily when coil. MTR is deemergized. Thus when 
the motor M is reconnected by the relay MR to 
turn in a forward direction, the pin Set 33 by 
magnet SMI will allow the pin drum 32 to rotate 
10° clockwise and engage the lever 48thus align 
ing the carriage in the left-hand marginal posi 
tion. It will be understood that the marginal 
stop and the main stop which arrests the carriage 
in the marginal position will be so related that 
when the carriage is returned, it is returned 
slightly more than one unit space farther than 
the left-hand marginal position. This is done to 
insure that the pin 33 which is set by the magnet 
SM will have sufficient clearance to be sure to 
engage the lever 48. An ideal way would be to 
push up the pin 33 which stops underneath the 
lug 37 b but this would not be possible, first be 
cause there is no provision for projecting the pin 
in this position; and, second, if there were such 
provision, the pin would strike the underside of 
the lever 48 since the brake band is released at 
this time and lever 48 has been shifted slightly 
counterclockwise thus obstructing the movement 
of this pin. 
The circuit through contacts PSC and the pro 

vision for feeding the carriage a little beyond the 
final marginal position is equivalent to the pro 
vision in standard typewriters having escape 
ments for overrunning the margin sufficiently to 
enable the escapement dogs to engage the teeth 
in the escapement wheel or rack. 
There are cases where it may be desired to re 

lease the spacing mechanism and accordingly 
there is provided the pin release contacts PRC in 
parallel with the universal bar contacts UBC. 
Manual closure of the contacts PRC by means of 
a suitable key causes the pin release magnet PRM 
to be energized to release the pin 33 which is 

gages a cam surface Tib formed in the slide T. is holding the pin drum. This will permit the car 
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riage to be driven in a letter space direction by 
motor M. 
A pin setting key is provided which actuates 

contacts PSK (Fig. 7). When this key is op 
erated it closes a circuit to any selected one of 
the magnets. SM to SM35 which may have been 
plugged to plug socket PS6. This sets the pin 
33 corresponding to the selected magnet allowing 
the carriage to stop after the contacts PRC have 
been used to cause the carriage to run free in a 
letter spacing direction. The keys controlling 
contacts PRC and PSK may be used to obtain 
longer movements of the carriage than may be 
obtained by the space bar. 
As a means of indicating to the operator the 

condition of the mechanism there is provided a 
signal light L which is extinguished while the 
carriage is being returned. This light should al 
ways be on when the spacing mechanism is in 
normal condition with the motor Menergized. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention by means of a single illustrative 
embodiment, it will be understood that various 
omissions and substitutions and changes in the 
form and details of the device illustrated and in 
its operation may be made by those skilled in the 
art without departing from the spirit of the in 
vention. It is the intention therefore to be 
limited only as indicated by the scope of the fol 
lowing claims. - 
What is claimed is: 
1. In combination with the carriage of a type 

Writer, a feed screw connected to the carriage, a 
feed nut for said screw, a pin drum for driving 
said nut and having a series of selectively pro 
jectable pins, a brake for said pin drum includ 
ing a brake lever engaged by a projected pin to 
set said brake and hold said pin drum immobile, 
means to release said projected pin from said 
lever to free said pin drum for rotation, means 

:to selectively project another of said pins simul 
taneously with the release of the pin engaging 
the brake lever, and motor means for turning 
said pin drum until the selectively projected pin 
engages said lever. 

2. In combination with the carriage of a type 
writer, a pin drum having connections to said 
carriage for feeding the latter in a letter spacing 
direction and including a series of pins selectively 
projectable, a brake for said pin drum including 
an operating lever engaged by a projected pin to 
hold said pin drum and said carriage immovable, 
means for selectively projecting one of said pins, 
means for releasing the projected pin from said 
brake lever to permit the pin drum to rotate to 
a new position determined by the selectively pro 
jected pin, and motor means for rotating said 
pin drum to said new position. 

3. In combination with the carriage of a type 
Writing machine, a drum having a driving con 
nection to the carriage for feeding said carriage 
in a letter spacing direction, 
mounted on said drum for movement from an 
inactive position to a stop position, arresting 
means for said drum including a member en 
gaged by an active stop element for holding said 
drum immobile to prevent feeding the carriage in 
a letter spacing direction, means to selectively 
move one of said stop elements to stop position, 
means for releasing the stop element which holds 
said drum immobile, and means to rotate said 
drum to a new position determined by the selec 
tively set stop element. 

4. In combination with the carriage of a type 
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12 
writing machine, a rotary member having a driv 
ing connection to the carriage for feeding it in a 
letter spacing direction, a series of stop members 
mounted on said rotary member for movement 
from an ineffective position to a stop position, a 
series of selector magnets corresponding to said 
stop members; setting levers actuated by said 
magnets and mounted independently of said 
rotary member and arranged to register with said 
stop members when the rotary member is in a 
predetermined stopping position determined by 
setting of one of said stop members in stopping 
position, said magnets when energized actuating 
said levers to set the associated stop members in 
stopping position; stopping means for said rotary 
member normally cooperating with one of said 
stop members to hold said rotary member im 
movable in the predetermined stopping position 
to thereby prevent movement of the carriage in 
a letter spacing direction, a magnet for restoring 
the stop member which cooperates with the stop 
ping means to thereby permit rotation of the 
rotary member to a new position determined by 
the setting of another of said stop members by 
One of said magnets, and means for rotating the 
rotary member when said set stop member is 
restored. 

5. In a typewriter, the combination with the 
Carriage of a pin drum having a connection to 
the carriage to drive the latter in a letter spac 
ing direction and including a series of pins mov 
able from an ineffective position to a drum stop 
ping position, means to selectively set said pins in 
drum stopping position including a series of set 
ting members mounted independently of said 
drum and registering with said pins, each set 
ting member when operated setting the pin in 
registry therewith to drum stopping position, 
stop means cooperating with the said pin to 
arrest said drum after an extent of rotation 
thereof determined by the angular position of the 
Set pin on said drun; means registering with said 
Set pin, when in the dria stopping position in 
cooperation with said stop means, for restoring 
the set pin to permit rotation of said drum; 
means to selectively operate said setting members 
along with the restoring of the set pin, and means 
to rotate said drum upon the restoration of said 
pin. 

6. In combination with the carriage of a type 
Writing machine, variable spacing mechanism for 
said carriage including a rotary member having 
a plurality of stop elements each settable to a 
position limiting rotation of said member; stop 
means cooperating with a set stop element to 
arrest said rotary member after an extent of ro 
tation determined by the angular position of the 
set stop element, one of said stop elements nor 
mally preventing rotation of said rotary member; 
means to restore the set stop element to release 
said rotary member for rotation, means operative 
with the restoration of the set stop element to 
Selectively set another stop element, and means 
for rotating the rotary member upon the restora 
tion of the set stop element. 

7. In combination with the carriage of a type 
Writing machine, a support frame, a stop drum 
rotatably mounted on said frame, stop elements 
mounted on said drum in a row concentric with 
the axis of rotation and settable to a position 
limiting rotation of the drum, a series of setting 
levers mounted on said frame with one arm of 
each in register with one of said stop elements 
and operable to set the associated element to 
stopping position, a series of selector magnets 
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mounted on said frame, each for Operating one of 
said levers, a brake for said drum including a 
brake lever pivoting coaxially with said drun arid 
engaged by a set stop element for partial rotatic) 
thereby to set the brake and arrest said drum, a 
release lever n.ounted in said frame and regis 
tering with the set stop element in the brake 
setting position, a release magnet for operating 
said lever to release the set stop element, motor 
means normally tending to rotate said drum, 
means connecting said drum to said carriage 
whereby rotary movements of said drum feed the 
carriage in a letter spacing direction, character 
keys, and contact means rendered effective by 
said character keys for selectively operating one 
of the selector magnets and also causing an Oper 
ation of the release magnet. 

8. In a typewriter, the combination with the 
carriage of a rotary member having a driving 
connection to the carriage; a series of stop ele 
ments mounted on the rotary member, each for 
determining a different extent of rotation of said 
member and settable from an inactive position td 
a stop position; a series of character keys, means 
controlled by said keys for selectively setting said 
stop elements, means cooperating with the set 
stop element to arrest the rotary member and 
normally preventing rotation of the rotary mem 
ber by cooperation with the stop element set by 
a previous operation, and means operative when 
a stop element is set to release the previously set 
stop element to permit rotation of the rotary 
member an extent determined by the position of 
the selectively set stop element on the rotary 
member. 

9. In a variable spacing typewriter, variable 
spacing mechanism including a rotary stop men 
ber having a series of stops disposed at different 
angular distances about the axis of rotation of 
said member and settable to determine different 
degrees of rotation of the stop member, means 
to selectively set said stops including a series of 
setting levers registering with said stops when 
the rotary stops member is at rest and a series of 
elsctromagnets for operating said levers, each for 
operating one of said stops; mechanism for print 
ing type faces of different widths, character keys 
selectively controlling the character printed, con 
tact means closed by operation of said keys, and 
manual switching means to at will connect said 
contact means to Said magnets to predetermine 
the extent of spaces accorded each character 
printed. 

10. A variable spacing typewriter having print 
ing mechanism arranged to print a font of char 
acters having different widths, character keys for 
controlling the printing mechanism to print the 
characters of said font, contact means controlled 
by said keys, variable spacing mechanism includ 
ing a series of magnets each for causing a differ 
ent extent of feed of the carriage, and manual 
Switching means for connecting said contact 
means to any of said magnets to enable the oper 
ator to at will change the extent offeed imparted 
to the carriage for any character printed. 

11. In a variable spacing typewriter, the com 
bination of means for printing a font of charac 
ters having different widths, character keys for 
controlling the printing mechanism to print the 
characters of said font, variable spacing mecha 
nism including a plurality of space selecting ele 
ments each for causing a different width of char 
acter spacing, and means manually selectively 
settable by the operator for selectively coupling 
said keys to any of the selecting elements of said 
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spacing mechanism to render any desired select 
ing element operative when any key is actuated. 

12. In a variable spacing typewriter, case shift 
able printing mechanism for printing characters 
having different widths, case shift mechanism, a 
series of character keys for controlling the print 
ing mechanism, a shift key, variable spacing 
mechanism including a series of electromagnets 
each causing a different extent of spacing, con 
tact means controlled by the character keys for 
selecting the electromagnets for operation con 

- currently with the printing of a character, elec 
tromagnetic switching means connected to said 
magnets and contact means for enabling each 
character key to control a plurality of said mag 
nets according to the condition of said electro 
magnetic switching means, and contact means 
controlled by said shift key for controlling the 
electromagnetic switching means to change the 
selection of said magnets by said first contact 
means when the case shift mechanism is rendered 
operative to print characters in a different case 
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whereby case shifted characters will be spaced 
differently from non-case shifted characters. 

13. In a variable spacing typewriter, printing 
mechanism adapted to print characters in dif 
ferent cases and different widths, character keys 
for controlling the printing mechanism, contact 
means controlled by said character keys; var 
iable spacing mechanism including a series of 
electromagnets for selecting spacings, each mag 
net determining a different degree of spacing; a 
shift relay having contacts connected to said con 
tact means, a shift key, contact means controlled 
by said shift key for controlling said relay, and 
manual switching means for connecting the con 
tact means of said relay to said magnets to pre 
determine the magnets selected and arranged to 
cause the first contact means to select different 
magnets upon a case shift operation from those 
selected normally. 

14. In combination with the carriage of a type 
writer; variable spacing means including a rotary 
stop member connected to the carriage and hav 
ing a series of stops each projectable to an effec 
tive position and representing different extents 
of spacings, One of said stops being normally 
projected; stop means engaging the normally 
projected stop to prevent rotation of the rotary 
stop member, means for projecting said stops to 
effective position to determine an increment of 
spacing, means for restoring the previously pro 
jected stop concurrently with the projecting of a 
new stop, a torque motor connected to said rotary 
member for rotating the latter to space the car 
riage when said previously projected stop is re 
stored, a carriage return key, means controlled 
by the carriage return key for reversing said 
motor and releasing the previously projected stop 
to permit the rotary stop member to be driven 
in a reverse direction by said motor to return said 
carriage, and margin control means for disabling 
the motor reversing means when the carriage 
reaches the marginal position. 

15. In combination with the carriage of a vari 
able spacing typewriter, variable spacing means 
including a rotary stop member connected to the 
carriage and having a series of stops each pro 
jectable to an effective position and representing 
different extents of spacings, one of said stops 
being normally projected; stop means engaging 
the normally projected stop to prevent rotation 
of the rotary stop member, means for projecting 
said stops to effective position to determine an 
increment of spacing, means for restoring the 
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previously projected stop concurrently with the 
projecting of a new stop, a torque motor con 
nected to said rotary member for rotating the 
latter to space the carriage when said previously 
projected stop is restored, a carriage return key, 
means controlled by the carriage return key for 
reversing said motor and releasing the previously 
projected stop to permit the rotary stop member 
to be driven in a reverse direction by said motor 
to return said carriage, margin control means for 
disabling the motor reversing means when the 
carriage reaches the marginal position, and means 
controlled by said motor reversing means for pro 
jecting one of said stops when the carriage reaches 
the marginal position. 

16. In a typewriter, the combination with the 
carriage of a rotary member having a feeding 
connection to the carriage, selectively settable 
stop means on said rotary member, brake means 
cooperating with the selectively settable stop 
means to hold the rotary member immobile, means 
for selectively setting said stop means to deter 
mine the extent of rotation of the rotary member, 
means for at the same time releasing the brake 
means; and means to rotate the rotary member, 
when the brake means is released, to move the 
carriage to a new position determined by the 
selective setting of the stop means. 

17. In a typewriter, the combination with the 
carriage of a rotary member having a feeding 
connection to the carriage, selectively settable 
means On said rotary member representing dif 
ferent spacings of the carriage, brake means ac 
tuated by the selectively set means to hold the 
rotary member immobile, means for selectively 
setting Said settable means to determine the ex 
tent of rotation of the rotary member, means for 
at the same time rendering the brake means 
momentarily ineffective; and means to rotate the 
rotary member, when the brake means is ren 
dered ineffective, to move the carriage to a new 
position determined by the selective setting of the 
settable means. 

18. In combination with the carriage of a type 
Writing machine, variable spacing mechanism for 
said carriage including a rotary member having 
a feeding connection to the carriage and having 
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means selectively settable to positions limiting 
rotation of Said member; means cooperating with 
the settable means to arrest said rotary member 
after an extent of rotation determined by the 
setting of the settable means, said cooperating 

8. meals normally preventing rotation of said rotary 
ne r; means to restore the settable means 

to release said rotary member for rotation, means 
Operative with the restoration of the settable 
means to selectively set the settable means, and 
means for rotating the rotary member upon the 
restoration of the settable means. 

19. In combination with the carriage of a type 
Writing machine; variable spacing mechanism for 
said carriage including a rotary member having 
driving connection to the carriage and including , 
a plurality of settable elements, each represent 
ing- a different spacing and selectively settable 
to a position limiting rotation of said member; 
means cooperating with a selected one of said set 
elements to arrest said rotary member after an 
extent of rotation determined by the value of 
spacing represented by the selected element, the 
previously selected one of said elements normally 
preventing rotation of said rotary member; means 
to restore the previously set element and also to 
release said rotary member for rotation, means 
to selectively set another element, and means for 
rotating the rotary member upon the release of 
the previously set element. 
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