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This inventicn relates to typewriters and more
particularly to typewriters embodying mecha-
nism to effect letter feed substantially propor-
tional to the width of the characters being typed.

Machines with provision for proportional letter
fead are well known, but the structure in com-
parison with the conventional uniform letter-feed
typewriters is relatively complex, wherefors due
to the high cost relatively few typewriters are
scld which embody proportional letter-feed
mechanism, ’

1t is the general object of the invention to pro-
vide a proporticnal letter-feed typewriter which
is simple in structure, reliable in operation, and
can be manufactured at very low cost.

Anocther object of the invention is.to provide
a proporticnal letter-feed typewriter which in
most respects is structurally identical with con-
ventional, uniform letter-feed typewriters, and
embodies a minimum of mechanism differing
therefrom.

It is 2 further cobject of the invention to pro-
vide a feed-regulating element directly on a case-
shiftabkle unit, for operation by certain type bar
actuating mechanisms only in the normal case
position of said unit and for actuation by certain
other type bar actuating mechanisms only in an-
other case-shift position of said unit.

Now referring to the drawings:

Figure 1 is a sectional side elevation showing
a typing mechanism and mechanism to produce
proportional letter-feed,

Pigure 3 is a bottom view of the proportional
etter-feed mechanism of the invention, including
space-regulating mechanism, in g normal state,
Figure 3 is a fractional hottom view of the pro-
portional letter-feed mechanism showing the
space-regulating mechanism in an abnormal con-
dition,

Figure 4 is a perspective view of a stepping dog
in asscciation with an escapement wheel.

The invention is embodied in the well-known
Underwood all slectric typewriter, the typing
mechanism of which is disclosed in a patent to
Yaeger, No. 2,254,764, dated September 2, 1941,
This typing mechanism comprises a usual com-~
plement of type bars 12 mounted on a segment
i1, and individually swingable from diversive
position in front of a platen 14 to type against
the nlaten 14 at a2 common typing point 13, As
sach type bar §A approaches printing position,
it enters a usual type guide 15 which reaches
upwardly from the segment i{. The type bars
rest norreally in closely-adjacent relation radially
on & usual arcuate type bar rest 1§ embodying a
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cushion indicated at 17. REaeh type bar bears a
lower case type 28 and an upper case type 21.
Normally the segment {{ is in the position seen
in Figure 1 and the lower case type 28 of any
actuated type bar (0 will strike at the printing
point (3. When it is desired to type by the upper
case types 21, the segsment {1 is shifted down-
wardly to a position in which the upper case types
2{ will type at said typing point 3. For such
downward shift of the segment {{, the latter is
supported con a shift frame 22 which at each lat-
eral side near the top is guided by a ball and
raceway association indicated at 23 and which at
the bottom is guided by a pivotally mounted bail
24 having two spaced arms 25 to which the shift
frame is articulated. Conventional mechanism,
not shown, is provided to case-shift the frame 22
and therefore the segment 14. The type bar rest
1§ comprises a sheet metal strip of arcuate form
having opposite ends curled around the front
ends of studs 27 which reach forwardly at each
side of the segment |{ from the case-shift frame
22. It will be seen that the case-shift frame 22,
the segment I, the type bar rest 16, and the
studs 2T comprise a case-~shiftable unit.

The type hars 19 are selectively operable to
type, by operating mechanisms which for each
type bar {8 include a key 31, a power actuator
32, an'arm 34, a sub-lever 48 and a link 42. Said
actuators. 32 are at their front ends pivotally
connected to said arms 34 and springs 37 bias
the actuators 32 rearwardly and upwardly so that
they normally occupy the position seen in Figure
1, wherein their rear ends bear upwardly against
a bar 38 and are clear of a toothed power shaft
33. The latter extends across the full machine
and is constantly turning in the direction indi-
cated by an arrow when the machine is in use.
For connecting the actuators 32 to the toothed
shaft 33, that is to draw them down into engage-
ment therewith, the keys 3! have each a hook
element 38 normally overiying a protuberance on
the related actuator 32. The arms 234 are pivoted
on common, frame-supporied pivot rod 35 and
the sub-levers 48 are pivoted cn a commeoen,
frame-supported - pivot rod 41. As any power
actuator 32 is drawn down under key control, it
engages the toothed shaft 33, the actuator result-
ingly being power-moved forwardly and operat-
ing the arm 34. Motion from the arm 34 to the
sub-lever 49 is transmitted by motion~-accelerat-
ing rolling-contact and the related type har 8
receives an operating stroke. 'The arms 40 are
of graded lengths. o reach to appropriate levels
for connection by the wire links 42 to the related



2,664,087

rs A2 not only serve to
nents to the type bars
iculate connection to per-
e type bar system and the
, it keing understood that
svotally supported on the
The arrangement is such
S E” are cperable substantially
‘ L o ting characteristic whether the
tyoe ba svstera is in upper or in lower case posi-
tion. At a desired point in the movement of the
tvne bar {0 toward the platen, a cam face 44 on
the underside of the actuator engages a conven-
tional means 45 which causes divorcement of the
toothed actuator from the tocthed shaff 33. The
tyre har 18, however, under the force of the mo-
mentum completes its typing movement and is
thererTter retizned by a spring 45 associated with
tha suh-lever 40.

2315

The platen 14 is part of a usual paper support- 2

ing carriage, not shown, and is always under
spring urge to travel in a letter-feed direction,
that is, leftwardly. Movement of the carriage
ensues under control of a letter-feed mechanism
comprising an escapement wheel 50 fast on a
sh R{, and wherewith it is rotatable on the
framework of the machine, the lower part of the
shaft B! having bearing support in a bracket 52,
A gear pinion, not shown, cn the upper end of
the shaft 5! is meshing a gear-rack on the car-
riage also not shown, so that the escapement
wheel B is constantly urged to turn in the di-
rection indicated in the various views by an
arrow,

The letter-feeding mechanism of the inven-
tion feeds the carriage a large increment in
connection with typing most of the lower case
and most of the upper case characters., In con-
nection with a few lower case and a few upper

case characters, said letter-feed mechanism feeds =

the carriage a smaller increment. Preferably the
leree increment feed assigned to most of the
characters is double that of the smaller incre-
ments assigned to a few characters. Naturally,
different character fonts and systems call for
various treatment.

The stated letter-feed mechanism comprises
for cooperation with the escapement wheel &0 2n
escapement dog &4 pivoted on a rocker 53 at 55
and normally checking the escapement wheel 50
against carriage-advancing rotation as in PFig-
ure 2. The said escapement rocker 53 is movunt-
ed to nivot on a horizontal axis between two
pivot screws F8 that are provided on branches
of the eseapement bracket 52. The normal lim-
its of the onposite pivotal movements of the deg
54 are provided by a shank 61 of a screw stud
which is provided. fast on the rocker 53, in con-
junction with two oprosite abutments afforded
hy a perferation 83 in the dog 54, the serew shank
8¢ being normally engaged by one side of the
perforaticn as in Figure 2. The stated normoal
limits of movement of the dog 54 prevail for
all typing strokes which are to be followed by
2, larege or double increment feed-movement. In
2 manner to be described hereinafter, whenever
2 tvping stroke calls for g small-increment feed-
movement, the pivotal motion of the stepping
deg BA leftwardly of Figure 2 is foreshortened

by the temporary placement of a stop slide 66 1

into the swinging path of a tail 8T of the dog 54,
as illustrated in Figure 3. Said slide 66 is slid-
ably supported on the escapement rocker 53 by
a slot 48 provided therein, by a shouldered screw
10 in said slot and fast in the rocker %3, and hy
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an edge-guide 11 projecting from the rocker 53.
Normally, and always when said typing opera-
tion calls for a large, that is double increment
letter-feed space, said slide 66 is in the position
seen in Figure 2, wherein the tail 67 is free to
move unohstructedly into a notch 72 provided
in the slide 66. At each operation of any type
bar 0, the rocker 53 is momentarily given an
anti-clockwise rocking motion in reference to
the showing in Figure 1. This swings the step-
ping dog 84 downwardly free of the engaged
escapement wheel tooth and at the same time a
rotation-checking dog 65 pivotally carried on the
rocker 53 is temporarily swung downwardly into
the path of the escapement wheel tooth which
the stepping dog 54 has just freed. The wheel-
engaging end of the checking dog €5 then permits
a fractional tooth movement of the escapement
wheel 50 and at the same time the stepping dog
54 under the urge of a contractile spring 69 hav-
ing opposite anchorage on the dogs 54 and 65,
swings leftwardly as viewed in Figure 2 to the
normal limit afforded by the perforation 63, pre-
determining a double-increment feed-movement
of the carriage, or it swings to a foreshortened
extent to the limit afforded by the slide 66, see
Pigure 3, predetermining in that case a small-
inerement feed-movement of the carriage. As
the stepping dog 54 swings for predetermining a
large increment movement, it swings to the ex-
E“nf represented in dot-and-dash lines in Figure

. the dog 54 being then in position to bhe picked
un by the second wheel tooth as the rocker 53
restores, and thus being instrumental to arrest
the escapement wheel after a two-tooth travel
of the escapement wheel. If the ctepping dog
E4 is only allowed to swing to the position seen
in Figure 3, that is if it is intercepted by the oper-
ated slide 86, then it will bhe engaged upon the
return of the rocker 53 by the escapement wheel
tooth immediately tlaulmcr the last active one,
wherefore the escapement wheel in that case is
restrieted to a single tooth advance.

The rocking motion is imparted to the escape-
ment rocker B3 late in each typing stroke. To
this end, in a conventional manner, the type bars
19 have each a shoulder 12 to operate a curved
universal bar 74 rearwardly. Said universal bar
is guided to move rearwardly in a well-known
manner, to operate s bail structure 5 pivotally
carried on the shift frame 22 and having a link
connection 78 with an upreaching arm 77 of the
escapement rocker 53. Said link connection 76
permits free case-shift movement cf the bail
structure 15 with the case shift frame 22. Spring
means indicated at 18 serve to bias the univer-
sal bar 74 and connected parts leading to and
including the rocker 53 to their normal positicns
seen in Figure 1, wherein the stepping dog £4 is
in control over the movement of the carriage.
The operation of the rocker 53 js momentary
hut of sufficient duration for the stepping dog 54
to swing to its appropriate regulated extent.

Efficient, simple and automatically active
means is provided so that when an upper case
or a lower ecase character is typed which calls
for s small-increment feed-movement, there will
oceur automatically a shift of the space control-
ling slide 68 to the position seen in Figure 3,
that is, the position predetermining a small-in-
crement letter-feed movement. This means
comprises s pivoted bail designated generally by
the reference numeral 82 and comprising a trans-
verse har 83 and two upreaching spaced arms 84.
For support of the bail 33 there is secured by col-
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lars 86 at each side of the type system to the
studs 27 which support-.the type bar rest 16.a
downward reaching bracket 85, the bail being
pivoted on said brackets at points 8T. The bail
82 partakes in the case shift movements. of the
aggregate case shift unit or frame constituted by
the parts i1, (6, 22, 27 and 85, and, as seen in
Figure 2, is connected with the space controlling
slide 66 by a rearwardly extending link 88, a bell
crank 88 and a. transverse link 90. Said bell
crank 89 is pivetally supported on the frame,
and under the influence of a spring 92 -associated
therewith places the bail 82 and connected parts
98 and 66 under bias to restore to the normal
position seen in Figure 2. In the normal, lower
case position of the segment {1, the bail 82:is in
a rearward position as seen in full lines in Fig-
ure 1, such position being established by the end
engagement of the slide slot: 68 with the screw
T8 as shown in Figure 2. Any one of the type
action sub-levers 48 which is-in control of a type
bar {0 having a lower case type 20 calling for a
smell-increment letter-feed movement is pro-
vided with a plate 98 forming a forward projec-
tion thereon to operate the universal bar mem-
ber 82 only if the segment {1 is in the normal,
that is, lower case position. Any sub-lever 4@
which is in control of a type bar 10 having an
upper case type 2{ calling for a small-increment

letter-feed movement is provided with a plate 94 °

forming a projection to operate the universal
member 82 only if the segment I is in the down-
wardly shifted, that is the upper case position.
This is because when the type bar segment 11 is
in upper case position the universal member §2
is in the lowered position indicated in dot-and-
dash lines in Figure 1. One or more of the sub-
levers 40 which are related with type bars 10 call-
ing for small-increment letter-feed in connec-
tion with both the types 280 and 21 may have a
plate 85 providing a long-face projection for
operation of the bail in either case shift positions
of the segment {1. The plates 93, 94, and 95 are
preferably aftachable to the sub-levers 40 by
screws 96 and all the levers 40 may be provided
with screw holes for attachment of appropriate
plates 83, 84, 95 on appropriate ones of the sub-
levers. It follows thus that whenever a type bar
operation is to be accompanied by a small-in-

erement feed movement of the carriage the uni- :

versal member or bail 82 is forwardly actuated
and will position the control slide 66 for the step-
ping dog 84 to predetermine a small-increment
feed movement of the carriage.

Inasmuch as the levers 42 reach upwardly to /

graded extents, those which are at the center of
the machine have a greater angular movement
than those which are progressively farther to
the side. For this reason the plates 93, 94, 95
reach farther forwardly toward the universal
member 82 at the sides of the machine than at
the center, as may be visualized from Figure 2.
The plates 93, 94, 95 are moreover arranged.in
relation to the universal member 82 so that the
space controlling slide 66 is operated sufficiently
to exercise control already over the escapement
dog B4 as the type bar reaches the position A
indicated in dot-and-dash lines in Figure 1. The
actual operation of the escapement ensues at a

later point in the type bar stroke, namely approx- 7

imately when the type bar reaches the position
indicated in dot-and-dash lines at B.

The tabulating mechanism may be similar in
structure to the one disclosed in the patent to
Helmond, No. 2,303,878, dated December 1, 1942,

()]

10

35

60

but for releasing the carriage from letter-feed
control a- mechanism modified over that shown
in said patent-is provided. As in the tabulating
mechanism of said patent, there is provided a
tabulator power actuator. This actuator is simi-
lar to the type action actuators but includes a
rearward extension 97 for ‘actuating a link 98.
The tabulator actuator, by means similar to the
type action actuators, but not shown, is lowered
into motion receiving relation with the toothed
shaft 33 under control of a tabulator key {08.
The forward movement of the tabulator actuator
then results in the rocking of a shaft unit 101
comprising arms 182 and (03. The arm 103 is
connected by a link 104 to a lever 105 which is
in control of a throw-out lever 106 for the step-
ping dog §5. The lever 105 has upreaching there-
from a usual tabulator blade 1287 for coaction
with -carriage-supported tabulator stops, not
shown. From the arm (02 there reaches up-
wardly a short link 108 having & pin-and-slot
connection 109 with an arm extension {10 of the
escapement rocker-53. Said pin-and-slot con-
nection 109 provides for transmittal of motion
to said rocker 53 incidental to tabulating opera-
tions, but allows letter-feeding vibratory action
of the escapement rocker 53 independently of
the link i08. When the tabulator actuator is
operated incidental to instituting a tabulation,
the escapement rocker 53 is moved anti-clock~
wise in respect to Figure 1, moving thus the step-
ping dog 54 downwardly clear of the escapement
wheel 53.  As the escapement rocker 53 is so
moved at tabulations, the temporary holding dog
85 swings.at the same time downwardly into the
plane of the escapement wheel 58, but provision
is made to render it ineffective. This provision
comprises the throw-out lever 108 which through
the parts 105, 104 is connected to the shaft unit
{0f and thus is operated at the institution of the
tabulation. The said shaft unit {81 remains oper-
ated during the tabulation under control of con~
ventional means, wherefore both the escapement
dogs b4 and 65 are out of cooperative range with

; the teeth of the escapement wheel while the tab-

ulation. is in progress. At the conclusion of the
tabulation the parts assume-the position seen in
Pigure 2.

Referring to Pigure 4, the stepping dog 54 is
so mounted on the escapment rocker 53 that ad-
ditionally: to being.capable to execube its normal
stepping movements.it has z2lso capacity to swing
on the rocker 53 downwardly out of the way of
the escapement wheel teeth, This is to facilitate
carriage.return: movement as will be made clear
presently. To lend the dog 54 the. stated ca-
pacity, the head of its pivot stud 585 is spaced
away therefrom, and g light spring {4{ in com-~
pression between the stud head and the dog
keeps the latter resiliently against the bottom
of the rocker 53. Also to give said dog the said
capacity, the head on the screw shank 61 is nor-
mally spaced from. the dog 54. Whenever the
carriage is. moved in return direstion, the es-

3 capement wheel 58 turns as indieated by the ar-

row in Pigure 4 and beveled back sides {12 of the
escapement wheel teeth cam the escapement dog
54 vertically out of the way, the latter having
a beveled face 113 for engagement by the bev-
els f12.

Having explained the nature and cbjects of
the invention, and having specifically described
2 machine embodying the invention in its pre-
ferred form, what is claimed is:

1. In a typewriting machine having a station-
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ary structure and a letter-feeding carriage, the
combination with a letter-feed mechanism for
said earriage which is normally conditioned fer
operation to feed the carriage a certain feed in-
crement and which is conditionable for opera-
tion to feed the carriage a different feed incre-
ment, of a case-shaftable frame, a type earrier
operable on said case-shiftable frame to print
by = lower case type or by an upper case type
depending on whether said frame is in a lower
or in an upper case position, a member carried
directly on said case-shiftable frame for opera-
tion substantially transversely to the direction
in which said frame is case-shiftable, means 0
operate said type carrier in either case posi-
tion of said frame and including in train with
said type carrier, a sub-lever, means pivotally
mounting said sub-lever on the stationary struc-
ture, a rigid projection on said sub-lever ar-
ranged to cperate said member only in one cas?
position of said frame, means operable by said
member to condition said letter-feed mechanism
to give forth upen its operation the said differ-
ent feed increment, and means to operate the
conditioned letter-feed mechanism responsive
to the operation of said type carrier, said let-
ter-feed means being conditionzd by operation
of said membper hefore its operation.

2. In a typewriting machine having a station-
ary structure and a lstter-feeding carriage, the
combination with a letter-feed mechanism for
said carriage which is normally conditicned for
operation to fesd the carriage a certain feed in-
crement and which is conditionable for opera-
tion to feed the carriage a different feed incre-
ment, of a case-shiftable frame, a series of type
carriers cperable on said case-shiftable frame to
print by lower case types or by upper case types
depending on whether said frame is in a lower
or in an upper case position, a universal mem-
ber extending transversely of the machine,
means movably mounting said universal member
directly on said frame for bodily case-shift
movement therewith and for operation substan-
tially transversely to the direction in which said
frame is case-shiftable, means to operate said
type carriers selectively in either case position
of said frame and including in train with each
type carrier a key-responsive sub-lever, said sub-
Jevers arranged in a transverse row and pivotally
movable on the stationary structure transversely
to said universal member, a rigid projection on
only some of said sub-levers to operate said uni-
versal member only in one case position of said
frame, means operable by said universal meni-
ber to condition said letter-feed mechanism to
give forth upon cperation of the latter the said
different feed increment, and means to operate
the conditioned letter-feed mechanism respon-
sive to the selective operations of the type car-
riers, said letter-feed means being conditioned
by operation of said universal member before its
operation.

3. In a typewriting machine having a station-
ary structure and a letter-feeding carriage, the
combination with a letter-feed mechanism for
said carriage which is normally conditioned for
operation to feed the carriage a certain feed in-
crement and which is econditionable for opera-
tion to feed the carriage a different feed incre-
ment, of a case-shiftable frame, a series of type
carriers operable on said case-shiftable frame
to print hy lower case types or by upper case
types depending on whether said frame is in a
lower or in an upper case position, g universal

10
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member extending transversely of the machine,
means movably mounting said universal mem-
ber directly on said frame for bodily case-shaff
movement therewith and for operation substan-
tially transversely to the direction in which said
frame is case shiftable, means to operate said
type carriers selectively in either case position
of said frame and including in train with each
type carrier a key-responsive sub-lever, said
sub-levers arranged in a transverse row and
pivotally movable on the stationary structure
transversely to said universal member, rigid pro-
jections on only some of said sub-levers to op-
erate said universal member only in one case
position of said frame, rigid projections on only
some of said sub-levers to operate said univer-
sal member in the other case position of said
frame, means operable by said universal mem-
ber to condition said letter-feed mechanism to
give forth upon operation of the latter the said
different feed increment, and means to operate
the conditioned letter-feed mechanism, com-

prising, a universal bar operable by the type
carriers as they approach printing position.

o
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kination with a letter-ifeed mechanism which is
operable to fesd the carriage varyine letter-faed
increments, of & case-shiftaile {rame, a serie
type carriers cperakle on said frame to prin
lower case types or by upper case types depant
on whether said frameisin alower orinan v :
case position, means to operate said type earriers
selectively in either case position of said from
and including in train with each tyne carrier
sub-lever movable fore-and-aft in the machine,
said sub-levers arranged in a transv
the stationary structure, and means
with said letter-feed mechanism and diffcrential
cperable under control of the type carrvisy opor-
ating means to cause said letter-feed means in
feed the carriage at varying letter-feed inore-
ments, said associated means comprising. 2 uni-
versal member extending transverseiv of the nio-
chine, means movably mounting said umniversal
member on said frame for hodily case-shift move-
ment therewith and for operation therson sub-
stantially transversely to the direction in which
the frame is case-shiftable, rigid projections on
some of said sub-levers and in opsrative regis-
tration with the universal memher oniy in one
case position of said frame, and rigid projsctions
on some of said sub-levers and in cperative ¢
tration with the universal member only in
other case position of said frame.

5. In a typewriting machine having a station
structure and a carriage supporting o »
combination with a letter-feed mechani
is operable to feed the carriage varyin
feed increments, of a case-shiffable uni
ate array of pivoted type bars carri

or by upper case types depending on wheth
unit is in a lower or in an upper case 1Rosi
downwardly curved tyre har rest in front
platen and comprising part of said unit, rear
to operate said type bars selectively in either cass
position of said unit and including in train with
each type har a substantially upricht sub-le
swingably forward in the machine, and a link
connecting the upper end of the suh-lever with
the type bar, said sub-levers arranged in 2 trans-
verse row on the statiocnary structure undernesth
the arcuate array of type hars, and means asso-
ciated with said letter-feed mechanism and dif-

Trane
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ferentlally operable under control of the type bar
operating means to cause said letter-feed means
to feed the carriage at varying letter-feed incre~
ments, said associated means comprising, a bail
member extending transversely of the machine
closely in front of said sub-levers and below the
array of type bars and having laterally to each
side of said type bar array an upreaching arm,
means mounting said bail member by its arms di-
rectly on said unit for bodily case-shift move~
ment therewith and for pivotal operation thereon
substantially transversely to the direction in
which the unit is case-shiftable, rigid projections
on some of said sub-levers and in operative reg-
istration with the bail member only in one case
position of said unit, and rigid projections on
some of said sub-levers and in operative registra-
tion with the bail member only in the other case
position of said unit.

6. In g typewriting machine having a stationary
structure and a letter-feeding carriage, the com-
bination, with a letter-feed escapement which is
normally conditioned for operation to feed the
carriage a certain increment, of a type case-
shiftable frame, a series of type carriers operable
on said frame to print by lower case types or by
upper case types depending on whether said
frame is in a lower or in an upper case position,
means to operate said type carriers selectively in

1
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either case position of said frame and including "

0
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in train with each type carrier a sub-lever mov-
able fore-and-aft in the machine, said sub-levers
arranged in a transverse row on the stationary
structure, means operable to condition said es-
capement for operation to feed the carriage at a
different increment, a bail member extending
transversely of the machine and carried on said
frame for bodily case shift movement therewith
and for pivotal operation thereon substantially
transversely to the direction in which the frame
is case-shiftable, projections fast on some of said
sub-levers and in operative registration with the
bail member only in one case position of said
frame, projections fast on some of said sub-levers
and in operative registration with said bail mem-
ber only in the other case position of said frame,
said bail member operable by the projections of
the sub-levers to condition said escapement for
said different feed increment, and a universal
bar, operable by any type carrier approaching the
printing position, to operate the escapement.
" CHARLES SCHRODER.
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