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This invention relates to sheet feeding mechanisms for
typewriting and like machines and more particularly to
improved pressure roll construction and to improved pres-
sure cocrdination between the paper feeding cylinder and
the pressure rolls.

Conventional typewriters of the kind including a rotata-
ble sheet feading cylindrical platen customarily include a
paper pan extending under and circumferentially with
respect to the plaien for guiding and holding work sheet
material against the platen, and pressure rolls engaging
the work sheets for pressing them against the platen.
Whilc many such prior constructions have been generally
satisfactory in operation, specific difficulties sometimes
are encountercd with respect to creeping of the work
sheets lengthwise of the platen with consequent wrinkling
due to the slack in the work sheets between the feed
pressure rollers, somelimes even causing the work sheets
to tear and to become misaligned with the platen.

When a paper pack composed of work sheets and car-
bon paper is imterleaved for the purpose of making
multiple copies in a single typing operation, it [requently
oceurs that the pressure rolls of conventional machines
press so forcibly against the platen that carbon is trans-
ferred from the carbon papers o the work gheets at those
points where the pressure rolls bear against the paper
pack. Thix results in wnsightly smudged copies which is
an undesirable characteristic of conventional typewriters.

An object of the present invention is to provide an im-
proved sheet feeding construction including a sheet feed-
ing cylinder and a plurality of rolls arranged fo press
work sheet material against the cylinder in circamferen-
tially spaced zones, the rolls having different sheet for-
warding or feeding characleristics so related as fo elim-
inate or reduce such difficulties to & minimum.

Another object of the invention is to provide a con-
struction of the kind referred to in which the pressure
exeriing rolls have different Criction characteristics.

Another ohject of the invention is to provide a sheet
feeding consiruction in which pressure rofls spaced cir-
eumferentially of a cooperable sheet feeding cylinder are
forced apainst or toward the cvlinder with differential
pressures so related as to eliminate or reduce the difficul-
ties heretofore encountercd.

Arother object of the invention is to provide an im-
proved individual pressure roll construction,

Another object of the invention is to provide an im-
proved relation between the position of the pressure rolls
and the pressures exerled (hereby against the platen.

Other objects and advantages of the invention will be
specifically pointed out or will become apparent from the
following description and claims when considered in con-
junction with the accompanying drawings in which:

Figure 1 is a fragmentary verlical sectional view, fore
and aft of a typewriter carriage, taken along the line
1—1 of Figure 3, and showing interleaved work sheets
and carbon paper at the point of introduction to the
maching;

Figure 2 is a view similar to Figure 1, some parts being
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shown in elevation while other parts are omitted for the
sake of clarity to dllusirale interleaved work sheets and
carbon paper in feeding relation in the machine;

Figure 3 is a top plan view of the carriage with the
platen and work shests remaved, certain parts being shown
in section;

Figure 4 is a fragmentary, enlarged transverse cross-
secticn taken on the line 4—4 of Figare 1;

Figure 5 is an exploded, ¢nlarged, pecspective view of
a pressure feed roller constructed in accordance with the
invention; and

Figure 6 is an exploded, enlarped, perspective view of
another pressure feed roller.

The invention may be embodied in typewriters or like
machines of different constructions. For the purposes of
illustration it is shown as being incorporated in a standard
or office typewriter having some of the conventional parts
enstomarily included in the Royal Standard typewriter.
Among the known parts shown 15 a platen or work sheet
feeding cylinder A journalled for rotary work sheet feed-
ing movements by sviteble bearings (not shown) on end
plates 1 and 2 of a carriage or support frame generally
designated B. The suppert B includes @ rail 3 adapted

_ to be supported by and to roll on balls 4 which in turn
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are supported by and roll on a rail § supported by a
slationary main frame.

Interposed betwesn the sheet [eeding cylinder A and
the sapport rail 3 is a paper pan generally designated C
which preferably is of the type disclosed in the patent to
Kloski, No. 2,582,783, and which is supported by the
support end plates 1 and 2 in & suilable manner. A rear
or work sheet introductory feed roll 6 and front pressure,
work sheet propelling feed rolls 7, 8 and 9, all of which
are journalled for rotation about an axis parallel to the
axis of rotation of the cylinder A, are provided to co-
operate with the paper pan C for guiding and assisting in
the feeding of work sheet material Id info operative rela-
tion to the shest feeding cvlinder A. A paper finger
gnide 10 iz adjustably mounted on the slalionary frame
bi means of a nut and bolt assembly 11 the bolt of which
extends fhrough a slot in a bracket 12 fixed to the sta-
tionary frame rail 5. A plurality of top sheet positioning
rolls, one of which is shown at 15 in Figure 1, may be
carried by a bail 16 pivoted on end plates 1 and 2 and
arranged to aid in helding work sheeis against the front
of the sheet feeding cylinder A, As so far described, the
illustrated construction is conventional. The invention
resides in the relation of the characteristics of the intro-
duging roll § and the propelling rolls 7, 8 and 9, the top
rolls 85, and in the relative pressures by which the intro-
ducing and propelling rolls press against the sheet feeding
cylinder. ’

The rear or work sheel introducing roller 6 comprises
an efonpated smoothly cylindrical tube 20 preferably
formed from a hard substance which is smoothly polished
so as to have a low coefficient of friction. Desirably, the
composilion of the tube 2§ may be aluminum having a
Rockwell superficial hardness rating of 82-83 (15-T) or
a Rockwell “B" scale hardness rating of 66-68, An alu-
minum tube enables satisfactory results to be oblained,
but aluminem is not to be considered as the sole material
from which the tube may be made as there are other
meials and plastics which possess the desired qualifica-
tions as set forth. At either end of the tube 29, an oilite
or nylon bearing 21, 22 may be press fitted into the tube
to journal the tube 2@ on a shaft 23 which passes through
and projects beyond the ends of the bearings. The
threaded ends of the shaflt 23 are received in notches
formed in left- and righl-hand haoger arms 24 and 25,
respectively, and are provided with nuts 18, 19 to prevent
motion of the shaft laterally of the machine., The hanger
arms are pivotally mounted by means of pivel pins 2%
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on ears 26 and 27 streck out from a cross bar 28 carried
by the end plates 1 and 2 of the support B, Also on the
cross bar 28 are mounted flat sprinpgs 30 and 31 whose
cnds bear againet the rear edges of arms 24 and 25, re-
spectively, to urge the arms clockwise, as viewed in Fig-
ures 1 and 2, to press the work sheet introducing roll 6
against the work sheet material D extending between the
intreducing roller and the work sheet feeding cylinder A.
The total pressure or force applied to each of the hanger
arms 24 and 25, and hence the tofal pressure urging the
introducing roller 6 apainst the sheet feeding cviinder A,
may be regulated by means of adjusting nuts, one of
which is shown at 32 in Figure 4, bearing against the
rear surfaces of springs 30 and 31 and mounted on bolts
33 and 34 which project through openings in the cross
rail 28 and through openings in the springs 30 and 31.
To increase the total pressure exerted by the introducing
roll & apainst the cylinder A, the nuts are run up on the
bolis 33 and 34 which causes the springs 30 and 31 to
exert a greater rocking effort on the henger arms 24
and 25, respectively, the rocking effort being exerted in
a clockwise direction as viewed in Figures | and 2. To
recduce the totn! pressure exterted by the introducing roller
against the cviinder, this operation should ke reversed.

To enable the work sheet introducing feed roller 6 to be
releasad, that is, maved away from the cylinder A against
the force of the springs 30 and 31 so as to facilitate the
insertion of work sheets, one end of a shaft 36 is rock-
ably mount=d at 37 in a bracket 38 carried by the support
rail 3 as shown in Figure 3, the other end of the shaft
projecting through o bearing (not shown) in the support
end plate 2 zod carrying a gear 39, A lever 40, pivoted
as at 41 on the end plate 2, carries al one end a toothed
segment 42 whose teeth mesh with the teeth of the gear
38. The aother end of the lever 4@ iy equipped with a
finger piece 43 1o aid in rocking the tever 40. Rocking of
the lever 4€ causes the toothed segment 42 to rock the
gear 39, and, consequently, shaft 36 also is rocked. Fach
hanger arm 24, 25 is extended downwardly and forwardly
beyond the shaft 36 to provide respectively finger parts
45, 46, cach of which is received in a recess 47 formed
in the shaft 36. Mormally, when the parts are in the posi-
tions shown in Figtires 1, 2 and 3, the flat bottoms of the
recessez 47 are aligned with the arm finger extensions
45, 46, and are spaced from the fingers so as to enable
the arms 24 znd 25 to be urged clockwise by the springs
30 and 31 witheut being resirained by the shaft 36, Whan
it is desired to move the feed rall 6 rearwardly, the shaft
36 is rocked by means of the lever 40 and the cooperating
toothed sezment 42 and gear 39 so0 25 o cause the bot-
toms of the recesses 47 1o press against the fingers 45, 46
and thereby rock the hanger arms 24, 25 counterclockwise
against the force of the springs 30, 31.

An important feature of this invention resides in the
relation between the force or total pressure utilized to
press the work sheet introducing feed roller 6 against the
sheet feeding cylinder A and the furce or pressure with
which the rolls 7. 8 and 9 are pressed against the cylinder
A, As will be clear from the foregoing description, the
sole force tending to press the roll 6 against the eylinder
i5 the force apphed o the rear edges of the hanger arms
24, 25 through the springs 30, 31. As has been pointed
out, the force applisd to the hanger arms through the
springs may be varizd by the adjusting nus 32. This
invention contemplates wilizing, in an office typewriter of
the general class referred fe, a tolel pressure or force of
not more than ong and one-half ponnds to urge the roller
6 against the cviinder A, and, preferably, the total pres-
sure ar force will be in the range of ons and one-fourth
to one and one-half pounds.

Total pressures within the range specified are consid-
erably less than customarily are utilized for feed rollers
located in conventionzl machines in a position corre-
sponding to the roller 6. The lower total pressure acting
on the roller & together with its smooth, polished surface
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changes the function of the roller 6 from primarily a
sheet feeding roller to primarily a sheet aligning and guid-
ing means, and, secondarily, the initizl work sheet ad-
vancing means, concting with the sheet feeding cylinder
A and assisting in introducine work sheet material be-
tween the paper pan C and the sheet feeding cylinder A.
Hence, the roll & has been termed o work sheet introduc-
ing roll rather than a4 work sheet feeding roller. Work
sheets are fed or propelled by the cooperation of the
sheet feeding cylinder A and the front pressure rolls 7, 8,
and P as will be more specifically pointed ont,

The front pressare of work sheet propelling rolls 7, 8
and 9, comprise a plurality of short, soft, resilient, thick-
walled tubes 50, 51, 52, having 2 high cocfficient of fric-
tion. A suitable substapce from which the tubes may
be formed is rubber having a duromeler hardress rating
within the range of 40-50; and the thickness of the walls
of the tubes may be substantially equal to the radius of
the bare, A tube formed of rubber in accordance with
these specifications has a highly frictional surface and
may be compressed substantially without cauwsing exces-
sive hardening of the rubber due to compacting, The
substance of which the tubes are formed is preferahbly
much softer than the substance which forms the outer
surface of the cvlinder A, which latter substance may be
the corventjonaj hard rubber,

In the embodiment of the inveniion shown, the tobes
50, 51, 52 are cemented to sl=eves 53 whose ends are
equipped with press fitted bronze bushings 54 journalled
on a shaft 85. The shaft 55 is carried by spaced, short
arms 56, 57, and 58, the short arms bzing rockable in
unison on stub shafts 59, 60 and 61 sccured to the sup-
port rail 3. As shown, the stub shafis fit into recesses
formed in the support rail and are held in place by re-
taining plates 62, 63, 64, secured to the rail 3 by screws
63, 66, 67, Each plate iz provided with a flange as shown
at 68, 69, 70 adapied to fit info a correspondingly posi-
tioned recess formed in the support B se as (o position
the plates accerately on the fail 3. Althouzh not shown
in the drawings, the support rail 3 is provided with irons-
versely extending slots in which the arms 56, 57, 58 are
received to permil mounting of the arms on the stub shafts
59, 60, 61 without interference from the rail 3.

Separate and independently adjustable mechanisms E
are provided for urging the arms 59, 69, 61 to rock clock-
wise as viewed in Figures 1 and 2, so < to canse the feed
tolls 7, 8 and 9 to press against the work sheet material
D extending between the feed molls and the sheet feeding
evliinder A. The mechanisms E may be of anv suitable
type, and in the form of the invention iflustrated, thev
are of the kind disclosed in the patent to Eloski, Mo,
2,582,783,

Each mechanism E 15 similar {0 the other mechanisms
E, and accordingly, only one mechanism will be described.
A mechanism E comprises a two-armed lever 78 mounted
to rock on a pivot screw T One arm 77 of the two
armed lever 75 is formed with a rounded edge which
projects under and is in contact with the arm 56, 57 or 58
supporting the shaft 55, ‘The other arm T8 of the lever
7% ig aperjured for connection te one end of a spring 79,
the other end of which is coniectsd 1o a spring anchor 80
in the form of a twe-armed lever piveted on a screw 81,
Ag shown in Figure 3, one arm &2 of the spring anchor
lever 80 is apertured for connection to the spring 79, and
iha other arm 83 of the lever 80 is formed with a roundad
edge which is engaged by an end of an adjusting screw 34
which hag threaded connection with an ear 88° projecting
upwardly from support rail 3.

Tension imposed on the springs 79 by rocking the levers
80 by the adjusting screws B4 causes the Javers 75 to be
rocked about the pivot screws T8 0 &3 to raise the arms
56, 57, 58, which in turn raise the shaft 25 thereby
more forcibly pressing the feed rollers 7, &, and 9 against
the sheet feeding cylinder A. Conversely, 10 lessen the
pressure exerted on the cylinder A by the feed rollers 7. 8
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and 9, the screws 84 are backed off, thus permilting re-
Yerse. rotation of jevers 80, as viewed in Figure 3, which
lessens the tension of springs 79.

~ In order that the work sheet propelling rollers 7, 8 and
9 may be refracted so as to permit work sheets easily to
bo inserted between the rolls and the cylinder A or to
be withdrawn, the arms 56, 57 and 58 are formed with
extensions 85, 86 and 87 which normally extend freely
into slots 88 formed in the shaft 36. When the shaft 36
is rocked by the lever 49 and the cooperating toothed
segment 42 and gear 39, for releasing or ratracting ibhe
work sheet introducing roll 6, the bottoms of the slols 88
will press against the arm extensions 85, §6 snd 87 to
rock the arms 86, 57, sand 58 counterclockwise as viewed
in Figure 1, thereby moving the rolls 7, 8 and 9 away from
the cylinder A,

The top or bail rolls, one of which is shown at 15 in
Figure 1, preferably are formed of material the same as
that specified for the work sheet propelling rollers 7, 8
and 9, so that the rolls 15 may press against the work
sheets to hold and guide them but, due to the resilicncy
of the rofler material will not cause a transfer of carbon
from interleaved carbon paper to the subjacent work
sheets,

To accomplish the abjects of the invention, when em-
bodied in a typewrier of the character referred to and in

which the pressure exerted on the rear roll 6 is of the
order hersin above indicated, the tension of the springs
79 should be set so that the total pressure or force exerted
by the rolls 7, 8 and 9 against the cylinder A is not less
than one and three-quarter pounds, snd, preferably, with-
in the range of one and three-guarter pounds to two
pounds. By the term “total pressure” is meant the force
required to withdraw the shaft 53, with the rolls 7, 8 and
9 mounied thercon, away from the cylinder A against the
force of the springs 79. ‘The term “fotal pressure” as
applied to the introducing roller 6 means that the total
force required to withdraw roller 6 from contact with
cylinder A, against the force of springs 30 and 31, should
be within the range specified, namely: one and one-fourih
to one and one-half pounds.

In a ypical commercial construction embodying the
invention the work sheet feeding cylinder has a Iength of
-approximately nine and seven-cighths inches and a di-
ameter of approximeately oné and one-half inghes. The
rear or intreducing roll mezns 6 is approsimately six and
three-quarters inches in length and bas an approximate
dizameter of eleven-sixteenths inch. In the illustrative em-
bodiment, the forwarding roll means 6 comprises a single
ar one piece roller. The propelling roll means is shown
as comprising three rollers 7, 8 and 9 the total length of
which is approximately three and one-sixtcenth inches
and the diameter of each roller 7, 8 and 9 is approxi-
mately three-sighths inch, When roflsrs having these
approximate measurements are located as shown in the
drawings with a greater total pressure applied to the short-
er rollers than is applied to the longer roller, the unit pres-
sure exerted by the small short rollers will be greater than
the umnit pressure execied by the larger longer roller due
both to the greater area of contact of the Jarger roller,
which greater area cxists bzcause of {ts greater length,
and to the greater total force exeried on the frent rellers
7,8 and b,

Tests have been conducted which proved the ad-
vantages of the invention. In conducting the tests a con-
ventional typewriter was eguipped with hard rubber
front and rear pressure feed rolls mounted in the con-
ventional manner, the front feed rollers having the nor-
mal total pressure application of one to ope and one-

fourth pounds and the rear feed roller having the normal
total pressure application of two to two and one-fourth
pounds. A paper pack composed of one sheet of bond
paper, four sheets of manifold paper, and four sheets
of carbon paper interleaved with the manifold paper
- was introduced into the typewriter between the feed rollers
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and the cylinder or platen. Near the upper left hand
edge of the paper pack, the word “The" was typed. Fol-
lowing the typing of the upper left “The” the carriage
and paper pack were letter spaced fo the leflt and a
second “The” was typed near the upper right hand edge
of the paper, 'The paper pack then was advanced
through the typewriter a certain number of lines and
the word “The" typed near the lower left hand edge
of the paper, this “The” heing positioned in vertical
alipnment but below the upper left “The.” The car-
rizge and paper pack then were letter spaced to the lef:
and & fourth “The” typed, this “The” appearing in verti-
cal alighment and below the upper right “The.” Fal-
lowing the typing of the fourth “The” the paper pack
was fed reversely through the machine the same num-
ber of line spacing increments it had been advanced for-
wardly and the word “The" was tvped for a fifth time,
this “The™ being typed at a position on the paper which
should correspond to the position of the first typed or
upper feft “The.” Then the word “The” was typed for
a sixth time near the upper right hand edge of the paper
in a position which should correspond fo the position
of the second typed “The.”™ Had there been no slipping
of the paper pack in the typewriter, the fifth and sixth
typed "Thes” should have been superimposed perfectly
on the first and second typed “The's,” respectively. In-
stead of being in perfect register with the frst and
second typed “The’s” however, the fifth and sixth typed
“The's” were vertically displaced relatively to the first
and sccond typed “The's,” the fifth type “The" appear-
ing above the first typed “The” and the sixth typed “The®
appearing below the second typed “The” Moreover,
the fifth and sixth typed “The's" were disposed slightly
to the left of the first and second typed “The's,” respec-
tively., The results of this test indicate both slipping and
creeping of the paper pack im the machine. On the
manifold sheets forming part of the paper pack, none of
the “The's" was superimposed, and, in addition, the pres-
sure feed rolls had caused carbon from the carbon paper
to (ransfer to the manifold sheets where the pressure
rolls had pressed against the paper pack, leaving messy,
ullllsightly carbon streaks or smudges on the manifold
shests.

In & comparative test, the same typewriter nsed in the
first test just described was used, with the exception that
the conventional fesd rells and top or bail rolls were
replaced by the metal rear feed or intreducing roll and
the soft rubber propelling and top rolls urged toward the
cylinder by forees in accordanse with the specifications
sel forth herein. A paper pack identical in every re-
spect to the one used in the first test was inserted in
the typewriler and the test performed in a manner identi-
cal to that of the first test. The resulls of the second
test disclosed that the first and fifth typed “The's,”
that is, those near the upper left-hand edge of the paper,
were superimposed perfectly and that the seccond and
sixth typed “Thes” were so nearly perfectly superim-
posed as to be practically in perfect register. The same
results 'were obtzined on the manifold sheets with the
additional advantage that the transfer of carbon to the
manifold shects was practically eliminated, The results
of the second test indicate that the improved roiler con-
structions mouvnted in accordance with the tolal pres-
sure values specified herein practically eliminate the ob-
jectionable characteristics of known machines,

In (he second test, the work sheet introducing roll means
was urged toward the sheet feeding evlinder under a total
force of one and one-fourth to one and one-half pounds,

"and the work sheei Ieeding or forwarding roll means

was urged toward the cylinder under a total force of one
and three-fourths to two pounds, It is not necessary in
all cases to use force or pressure values, cither total or
unit, the same as those herein set forth, but the forces
acting on the introducing roll means and the forward-
ing roll means, and the frictional characteristics of the roll
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means should be related generally in accordance with
the foregoing disclosure. The construction disclosed by
way of example cmbodies the invention in a preferred
form but it is infended that the disclosure be illustrative
rather than defipitive. The invention is defined in the
claims.

We claim:

1. In a typewriting or like machine, a support; a cylin-
der jourmalled on said support for rotary work sheet feed-
ing movements; a first roller, said first roller having a
smoothly cylindrical relatively friction free suriace there-
on; means mounting said first roller for rotation about
an axis parallel to the axis of said cylinder and so spaced
therefrom that a work sheet extending between said cylin-
der and said first roller is gripped therebetwezn with a
relatively low pressure; a second roller, said seoond rallar
having a frictional surface thereon; and means meint-
ing said second roller for rotation ahout #n axis parallel
to the axis of said cvlinder and so spaced therefrom that
a wark sheet extending between said cylinder and said
second roller is gripped therebetween with a eelativeiv
high pressure as compared with the pressure crerted by
said first roller, said second roller heing circamferentially
displaced with respect to said cylinder from said first
roller.

2. In a lypewriting or like maching, a support; a cylin-
der journalled on zaid support for rotary work sheet feed-
ing movements; a work sheet introducing roller, said in-
troducing roller having a smoothly cylindrical relatively
friction free surlace theréon: means mounting said fatro-
ducing roller for rotation about an axis parallel to the
axis of rotaticn of said cylinder and so spaced therefrom
that & work sheet infroduced between said cylinder and
said introdocing reller is gripped therebetween with a
relatively [ow pressure; & work shest propelling roller,
said propelling roller having a frictional surface thercon;
and means mounting said propelling roller for rotation
about an axis paralell 1o the axis of said eylinder and so
spaced therefrom that a work sheet extending hetween
said propelling roller and said cylinder is gripped there-
between with a relatively high pressure as compared with
the pressure exerted by said introducing roller, said pro-
pelling roller being circumferentizlly displaced with re-
spect to said cylinder from ssid introducing roller in the
direction of shect fecding,

1. In a typewriting or lilke machine, a support; a cylin-
der journalled on said supoert for tolary work shest feed-
ing movemeants; & smoothly cylindrical hard suerfaced
first rolter; means mounting said first roller for rotation
aboitt an axis parallel to the axis of said cylinder and so
spaced thercfrom that & work shest extending between
said cylinder and said first rolier is gripped therebetween
with a relatively low pressere; 2 soft surfaced second
rofler; and means meountine said second roller for rota-
tion about an axis paralle] to the axis of said cylinder and
so spaced therefrom that & work sheet extending between
said cvlinder and said secend roller is gripped therebe-
tween with a relatively high pressure as compared with
the pressure exeried by said first roller, said second roller
being circumferentially displaced with respect to said cyl-
inder from said first roller.

4. In a typewriting or like machine, a support; a cvlin-
der jowrnalled on szid support for rotary work sheet
feeding movements: a work sheet introducing roller, said
introducing roller having a smoothly eylindrizal hard rela-
tively friction free surface thercon; means mounting said
introducing roller for rotation zbowut an axis parallel to
the axis of rotation of said cylinder and s0 spaced there-
from that a work sheet introduced between said cvhinder
and said introducing roller is gripped thercbelwesn with
a relatively low pressure; a work shect propelling roller,
said propelling roller having a soft frictional surface
thereon; and means mounting said propelling roller for
rotation abeut an axis parallel to the axis of said eylinder
and so spaced therefrom that a work sheet extending

“between said propelling roller and said cylinder is gripped
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therebetween with a relatively high pressure as compared
with the pressure exerted by said introducing reller, said
propelling roller being circumferentially displaced for-
wardly in the direction of sheet feeding with respect o
said evlinder from said introducing roller.

5. In a typewriting or like machine, a support; a cylin-
der journalled on said support for rotary work sheet feed-
ing movemenis; & smoothly cylindrical hard surfaced first
roller; means molting said first roller for rotation about
it axis paraflel to the axis of said cylinder and so spaced
therefrom that a work sheet extending between said cylin-
der and said first roller is gripped therchetween with a
relativaly [ow pressure; a soft surfaced second roller;
means mounting said second roller for rotation about sn
zuis parallel to the axis of said cylinder and so spaced
thereirom thor & work sheet extending between said cylin-
dor mnd zecond reller is gripped therebetween with a
relatively high pressure s compared with the pressure
exerted by said first roller, said second roller being cir-
curaferentially forwardly displaced in the direction of
sheet feeding with respect to said cylinder from said first
ralier; a bail moonted on said support for swinging move-
ment abowl an axis paralle]l to the axis of said cvlinder;
and o work sheet pressing roller carried by said bail and
swingable therewith indo and out of pressing engagement
with said cylinder, said work sheet pressing roller having
a soft frictional surface.

fi. Tn a typewriting or like machine, a support; & cylin-
der fournatled on =aid support for rotary work sheet
feeding movements; a work sheet introducing feed roller
having a smoothly cylindrical, polished, relatively friction
froe surface and composed of a materizl having a Rock-
well B scale hardness within the limits of 66 to 68, in-
clusive; means mounting said introducing roller for ro-
{ation about an axis parallel to the axis of said cylinder
and so spaced therefrom that a work sheet introduced be-
tween said cylinder and said introducing roller is gripped
therehetween with a relatively low pressure; a work sheet
propelling rofler having o surface composed of a material
having a high coefiicient of friction and having a durom-
eter hardness within the limits of 40 (o 60, inclusive; and
means mounting said propelling roller for rotation about
and axis parallel to the axis of rotation of said cylipder
and so spaced therefrom that a work sheet extending
hetween said propelling roller and said cylinder is gripped
therebatween with a relatively high pressure as compared
to the pressure exeried by said introducing roller, said
propelling roller being circumferentially displaced with
respect to said cylinder from said introducing roller,

7. A typewriting or like machine as set forth in elaim
6 wherein the ratio between the pressures exerted on
said first and second rolls are in the relation of the total
pressure exerted on g work sheet between said intro-
ducing roller and said cylinder being not more than one
and one-hall pounds and the total pressure exerted on
a work sheet beiween said propelling roller and said
cyvlinder being not less than one and three-quarter pounds.

B. A typewriting or like machine as set forth in claim
7 including a bail mounted on said suppert for swinging
movement about oo axis paralle! to the axis of sad cyl-
inder; a work sheet pressing roller carried by said bail
and swingable therewith into and cut of pressing én-
gagement with said eylinder, sauid work sheet pressing
roller having a soft frictional surface.

9. In a typewriter or like machine, a support; a cyl-
inder journalled on said support for rotary work sheet
feeding movements; work sheet introducing smoathly
eylindrical roller means; means mounting said introduc-
ing rofler means for rotation about an axis parallel to
the axis of rotation of said cylind:r and so spaced there-
from that a work sheet introduced between said cylinder
and said iotroducing roller means is gripped therebe-
tween; work sheet propelling reller means; and means
mounting zaid propelling roller means for rotation about
an axis parallel to the axis of ratation of said cylinder
and so spaced therefrom that a work sheet extending
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betwesn said cylinder and said propeliing rofler means
is gripped therebetween, said imtroduecing roller means
together with said cylindsr constituting means for initially
fecding work sheet material introduoced to said typewriter
or like machine, said propelling roller means being cir-
cumferentizlly displaced in the direction of sheet feeding
with respect to said cvlinder from said introducing roller
means, the relative frictional sheet feeding characteristics
of zaid propelling roller means and said introducing rollar
means heing such that the cheet faeding tendency of =aiz
propelling roller means is greater than the sheet feeding
tendency of said iniroducing roller means.

1. In a typewriter or like machine, a support; a ¢yl-
inder jourmalled on said support for rotary work sheet
feeding movements; work sheef introducing smoothly
cylindrical roller means; means mounting satd intreduc-
ing roller mesns for rotation about an axis parallel to
the axis of rotation of said cylinder and so spaced there-
from that a work sheet inlroduced between said cylinder
and said intreducing roller means is gripped therebe-
tween; work sheet propelling roller means; and means
moimting said propelling roller means for rotation about
an axis parallel to the axis of rotatien of said cylinder
and so spaced therefrom that a work sheet extending
between said cylinder and said propelling roller mean:
is gripped therchbetween, snid introducing roller means
togother with said cylinder constituting means [or initiafly
feedine work sheet material introduced inte said type-
wriler or like machine, said propelling roller means be-
ing circumlercntially displaced in the direction of sheet
feeding with respect to srid cylinder from said intro-
ducing reller means, the relative frictional sheet feeding
characteristics and the relative spacing of said propelling
roller means and said introducing roller means being
such that the sheet Feeding tendency of said propelling

26

30
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roller means is greater than the sheel feeding tendency
ol said introducing roller means.

11. In a typewriter cr like machine, a support; a cyl-
inder journalled on said support for rotary work sheet
feeding movements; a smoothly cylindrical weork sheel
introducing roller; means mounting said introducing roller
for rotation abonl an axis parallel to the axis of rota-
tion of zaid cylinder and so spaced therefrom that a
work sheet introduced between said cylinder and eaid
introducing roller is gripped therebetween with a rala-
tively low pressure; a work sheet propelling roller; and
means mounting said propefling rofler for rotation abouat
an axis parallel to the axis of said cylinder and =0 spacad
therefrom that a work sheet extending beiwesn said
propelling roller and said cylinder is gripped therche-
twreen with a relatively hiph pressure #s compared with
the pressure exerted by said introducing roller, the ratio
between the pressure excerted by said first roller on a
work sheel belween said frst roller and said oylinder
amd the pressure exerted by sad second roller on a work
sheet between soid second roller and said cylinder being
approximately one and one-half to one and three-quariers,
said propelling roller being circumferentially displaced
with respect to said cylinder from said intreducing roller
in the direction of sheet feeding.
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