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1o all whom it may concern:

Beitknown that I, ROBERT JOSEPH FISHER,
a citizen of the Ulllted States, residing a,t
Athens, in the county of McMinn and bta,te
of Tennessee, have invented a new and use-
ful Type-Arm Bearing, of which the follow-
Ing 1s a specification. | -

My invention relates to type-writing ma-
chines, and particularly to type-arms, and
has foritsobjects to provide an approximately
frictionless bearing wherein the wear is mini-
mized 1o avoid lost motion and at the same

time avoid the necessity of frequent adjust-

ment; to provide arigid bearing wherein lat-
eral vibration is prevented and wherein the
vibration in the direction of movement of the
type-arm and which is produced at the free
end of the type-bar upon its impact with the
1mpression-receiving surface does not extend
appreciably into Lhe bearing proper, and
hence wherein the bearing-surfaces are re-
lieved to a great extent of the strain and jar
incident to the operation of the type-bars; to
provide a bearing having extended bearing-
surfaces or having b@ﬂllﬂ”~“sﬂl‘f&068 of ex-
tended width or dmmeter Whlle occupying
smallspace laterally, whereby a given amount
of play in the bearing will be m111b1plled but
shightly at the e:{tl'emity of the type-bar to
avold non-alinement of the type impressions:
to provide a dust-proof bearing, and, further-
more, to provide a bearing in which the deli-
cate adjustment of the bearing members or
elements will not be affected or dlbtlﬁll bed by
the attachment of the hanger to the type-ring
or other support emploved for the type- barn

It 18 desirable in the construetion of a type-
armn bearing not only to provide for swinging
novemens of the atrm with the miniinum frie-
tion, but to so brace the arm against lateral
strain as to prevent deflection and straining
of the parts, and thus preserve an accurate
alinement of the type impressions, and also

io provide such a relative arrangement of

parts as 1o protect the bearing-surfaces from
the accumulations of dust. It is also desir-
able in this connection to provide bearing-
surfaces of diametrically-extended areas and
axially-contracted ineasurements, the former

50 toincrease the extentof the bear 1r1ﬁ—-&.m‘fcwes,

reduce rapidity of wear, and give lateral sup-
port and the latter to enable the type-arms
to be arranged compactly upon a type-bar-
supporting ring of the minimum extent.
type-writing machines 1t 1s desirable to pro-
videfor mounting the type-armsinaxial aline-
ment, whereby the type-arms may be made
of a uniform length, the manufactuare thereof
may be cheapened, and the facility of assem-
bling increased, and these advantages are of
importance in connection with the ordinary
forms of type-bar machines, as well as with
machines of the class to which belony my
former patents, No. 569,491, granted October
13, 1896; No. 569,625, granted October 20,1896 ;
No. 569,026, granted October 20, 18Y6; No.
569,627, granted October 20, 1896; No. 572,535,
granted December 8, 1896, and No. 573,868,
ﬂmnted December 2J 1896,

These and other ob,]eets and advantages of
Inyinvention are attained in the construction
set, torth in the following description, and the

novel features thereof are particularly point-

ed out in the appended claims.

In the drawings, Figure 1 is a perspective

view of a plurality of type-arms having bear-
ings constructed in accordance with my in-
vention, the same being shown applied in the
operative position to a portion of a type-bar-
sapporting ring. Kig. 2isa vertical sectional

view of the type-arm bearing, takeninaplane-

transverse to the axis of motion. Fig. 3 isa
sectional view of the same, taken parallel
with and 1n the plane of the axis of motioun.

Fig. 4 1s a detail view in perspective of the
hanger and that memberof the bearing which
15 carried by the hanger. Kig. 5 1s a similar
view of one of the adjustable bearing-disks
detached. Iig. 6 1s a section parallel with
the axis of a slightly-modified form of bear-
ing. Fig. 7 is a side view of the modified
construction. Ifig. 8isa detall view of a tool-
blade adapted for adjusting the side dl&:l{S of
the bearing.

Similar iefex ence characters 111d10ate c¢orre-
sponding partsin all the figures of the draw-
Ings. |

The bearing forming the subject-matter of
my invention consists of cooperating mem-
bers carried, respectively, by the type-arm 1
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and a hanger 2, the latter consisting, essen-
tially, of a securing-plate adapted to be at-
tached by screws 3 or equivalent fastening
devices to the type-bar-supporting ring 4 or

equivalent means provided in a type-writing

machine for that purpose. That member of
thie bearing which is preferably carried by
the hanger consists of an intermediate or core
disk 5, which may be integrally connected
with the hanger by means of a neck 6, said
disk in the constructionillustrated being pro-
videdinitsopposite or outwardly-facing sides
with ball-races 7, arranged concentric with
the axis of the bearing, the diameter of each

race being greater than the thickness of the

core-disk, and hence greater than the inter-
val between the races. 'That member of the
bearing which is preferably carried by the

type-arm is centrally recessed parallel with
its sides or is bifurcated to form spaced par-

allel side disks or cheeks 9 of a diameter ap-

proximately equal to the intermediaie core-

disk 5 and connected transversely by an an-
nular band 10, of which the interior diame-
ter is approximately equal to the diameter of

the core-disk and which embraces the same,

except throughout a distance sufficient to ad-
mit the core-disk,where it is cutaway to form
a slot 11 of a width approximately equal to
the axial thickness of the core-disk. 'T'his

~ slot not only serves to admit the core-disk,

35

40

but to allow the movable member of the bear-
ing to vibrate through an interval correspond-
ing with the throw of the type-arm without con-

tact with the neck 6, which extends through

the slot.

i

The disks 9 are provided in theirinner sides

with ball-races 12, which face inward and reg-
ister with the outwardly-facing ball-races 7
of the core-disk, said races being of equal di-

~ameters and having fitted therein the annular

45

5C

keys 18, consisting, preferably, of antifriec-
tion-balls, and I preferably thread the side
disks 9 peripherally and screw them axially
into the band 10 to vary the intervals be-
tween the inner faces of the side disks and
the side faces of the interposed core-disk,
and thus vary the adjustment to compensate

for wear either of the ball-races or of the anti-

friction-balls which are fitted therein. I have
found that it is possible toaccomplish the de-
sired adjustment of the members of the ball-

races with great nicety by thus threading the

spaced disks in the band forming the body
portion of the movable bearing member, said
band being preferably formed integral with
the shank of the type-arm. It will be ob-
served, furthermore, that by arranging the

spaced or side disks or elements in a band

carried by the type-arm, particularly when

the type-arms strike downward to print, the

65

slot 11 or cut-away portion of the band is ar-

ranged mainly at the under side of the mov-

able bearing member, while the continuous
portion of the band is uppermost, and hence

in practice dust is excluded from the bearing-
surfaces. Thisexclusion of the dust,however,

is made more perfect by the fact that the core-
disk or intermediate element 5 is approxi-
mately equal in thickness or axial width with
the slot1landin diametrical width isapproxi-
mately equal with the interior or bore of the
band. It will be seen,therefore, thatthe core-
inclosing member of the bearing constitutes a
shell, of which thie eylindrical wall peripher-

7<
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ally embraces the core-disk, while the heads,

of whichoneorboth may beaxially adjustable,
cover the side surfaces of the core-disk, and
while in the preferred construction ot the de-
vice both of these heads, which consist of the
disks Y, are axially adjustable it is obvious
that, as shown in Figs. 6 and 7, one of the
disks or heads 92 may be formed integral with
the band or body portion of the member,
while the rewmaining head or disk 9° is axi-
ally adjustable, as hereinbefore deseribed.
The adjustable or spaced disks take up lost
motion, préferably by positive lateral con-
traction of the ball-races, and owing to the
extent or circumference of these ball-races

it is obvious that the wear thereon and also

upon the balls will boe slight, and therefore
that infrequent adjustments only of the

spaced disks will be necessary in order to

avoid lateral play. In addition to theirfune-
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tion of reducing friction the balls serve as

keys to interlock with the surfaces of the
parallel elements of the bearing members
and prevent relative longitudinal or radial
displacement, no pivot or equivalent thereof
being necessary in connection with the im-
proved construction.
keys formed by the series of antifriction-balls
are replaceable when worn. Also the bear-

| ing of the side disks or elemenis upon the

ballsis wholly lateral or inward and outward
in opposite directions parallel with the axis

of motion of the type-arm, with no tendency

to spread or contract the series, as when a

coned adjusting element is employed, and

hence swinging movement ot the type-arm
may be attained without lateral play.
From the above description it will be seen

that the bearing embodying my invention

consists, essentially, of two members, one of

‘which is provided with twospaced inwardly-

facing elements and the other with a single
element interposed between said spaced ele-
ments, having duplicate outwardly - facing
sides arranged parallel with the inwardly-
facing sides of the spaced elements, together
with two annular series of antifriction-balls

Also these annular

(€O
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interposed between the single element and

the inwardly-facing sides of the spaced ele-
ments, said balls being seated in the adjacent

faces and being adapted to traverse races
which are concentric with the axis of move-
ment of the typé-arm, said registering races
being arranged to face in opposite directions

parallel with this axis of movement of the
type-arm, whereby the pressure of the races
upon the balls is in opposite directions par-

allel with the axis of movement. Thus the

| adjustment of the elements to take up lost
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motion (eit-hef when first assembling the

parts of the bearing or subsequently) is ac-
complished by the axial adjustment of those
members or the movement thereof upon lines
parallel with the axis of motion of the type-
arm, and hence there is no tendency to in-
crease the diameters of the keys formed by
the annular seriesof balls. Furthermore, in
order to produce the effect of an extended
bearing or one of great width (to reduce to

‘the minimum the lateral vibration of the

type-arm in use) I construect the parallel ball-
seats (each seat consistingof codperating op-
positely - facing ball - races) of a diameter
which exceeds bhe mterval measured trans-
versely or parallel with the axis of motion be-
tween the planes of the ball-seats, and the
diameter of these races may be varied or the
radial distance between the axis of move-
ment and the circles formed by the ball-races
may be increased to produce a bearing-sur-
tace of the desired diameter, it bemﬂ'obmous
that the effect of lateral pldy at the extrem-
1ty or type-head end of the arm will be re-

duced in proportion to the radius of the ball-

seats. HFurthermore, I prefer to provide the
type-arm or movable member with a bifur-
cated hearing member or with that member
consisting of the laterally-spaced elements,
for thereason that by soconstrueting the parts
the type-arm is increased in width adjacent
to the bearing to absorb any vibration due to
the impact of the type-head with the impres-
sion-recelving surface, and thus prevent the
communication of this vibration to the bear-
ing - faces to increase the durability of the
bearing and avoid the freguent adjustment
of the elements thereof.

I have found in practice that the interval
between the planes of the duplicate parallel
ball-seats may be made very small, but that
the transverse rigidity of the bearing con-
structed as described is equal to that of a
bearing wherein the interval (measured par-
allel with the axis of movement of the type-
arm) between the bearing-faces is equal to
the diameter of the ball-races arranged as
described. In other words, T have found
that by extending the bearing-faces diamet-
rically or radially I can obtain the same
transverse rigidity with an axially narrow
g as can beobtained byaxially spread-
ing the interval between the bearing-faces,
with the further advantage thatthe axial re-
duction of the bearing enables me to com-
pactly arrange the type-bars upon the type-
bar-supporting ring. A farther advantage
of the extended Dball-races resides in the fact
that each ball during a movement of the type-
arm from one limit of its movement to another
makes a complete revolution or more, and
therefore that each ball is worn uniformly
throughout its surface, and the portions of
the races traversed by adjacent balls overlap
to insure the uniform wearing of the races.
Thus elongation of the ball-races in one di-
rection while the same remain practically an-

worn in other directions is avoided, and in
addition to the increased durability, due to
the untform wearing of the surfaces of the

- balls and races, it is obvious that a more ac-

curate subsequent adjustiment of the bear-
ing elements to take up lost motion can be
chcomphshed '

It will be seen that in the construction of
the bearing embodying my invention I have
avolded the use of a bearing element in con-
tact with the antifriction-balls which bears
elther toward or from the axis of movement
of the type-arm, but, on the other hand, have
arranged the bearing-faces to oppose each

‘other axially orin directions paraliel with the

ax1s of movement and have employed dupli-
cate series of balls arranged in parallel planes
perpendicular to the axis of imovement, the
plurality of series of balls being preferable
as enabling me to use a central fixed element
which determines the plane of movement of
the type-arm or toward and from which the
type-arm may be adjusted axially by means
of the spaced disks or heads 9 to position the
type-arm as required.

The means illustrated in the drawings for
communicating motion to the type-arm is of
the ordinary emmtmetion consisting of a

draw-rod 19, connected to a prmecbmn or ear

20 on the band of the movable bearing mem-
ber; butitis obvious that any equwalent de-
vice may be substituted therefor to suit the
particular machine in connection with which
the improved bearing is employed.

In the drawings the interplaced elements,
consisting of the core-disk 5 and the parallel

- side disks or heads 9, are of registering cen-

trally open or annular construection, the re-
moval of the centers of the disks bemw POSsI-
ble by reason of the fact that the be&vmw
which I have devised does not depend upon
a pivot or upon any element located at or ad-
Jacent to the axis of movement of the type-
arm, and although this central boring of the
parallel elements is not indispensable I have
found 1t to be of advantage as facilitating
machine-work upon the elemenbs in the con-
struction thereof and have also utilized the
opening thus formed to receive the centering
nib or post 17 of a tool 14, which I employ for
adjusti
with b a,de edges 15 to engage dl.:unetnmlly
opposite Sed,tb or notches 16 in the inner pe-
ripheries of the said.disks. It will be ebvi-
ous, however, that other forms of adjusting-
tools may be employed that the central re-
cessing or boring of the elements may be
mmtbed, and Lhd,h various other changes in
the form, proportion, and the minor detml.s of
construetion may be resorted to without de-
parting from the spirit or sacrificing any of

the &dmumwes of the invention.
Having de&cnbed
claiin iS——%
1. A type-arm and hanger having be.:umﬂ'
members, one of which hdb an element mtel-
| posed between spaced elements of the other

my invention, what [
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ngthe disks 9, Sald tool being provided
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the said spaced elements being carried by the

type-arm, and annular keys having an inter-

locked engagement with the adjacent faces
of said elements, substantially as specified.

2. A type-arm and hanger having bearing

members, one of which has an element inter-
posed between spaced elements of the other,
the said spaced elements being carried by the
type-arm, and-annular antifriction-keys hav-

ing an interlocked engagement with the ad-

~ jacent faces of said elements, substantially as
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specified.

3. A type-arm and hanger having bearing
members, one of which has an element inter-
posed between spaced elements of the other,
the said spaced elements being carried by the
type-arm, and duplicate annular series of an-
tifriction-ballsinterposed between and seated

at their opposite sides in the adjacent faces

of said elements to provide an interlocked en-
gagement with said faces, substantially as
speciftied. | . .

4. A type-arm and hanger having bearing
members, one of which has an element inter-
posed between spaced elements of the other,
the said spaced elements beiug carried by the
type-arm, and duplicate coaxial annular keys
having an interlocked engagement with the
adjacent faces of said elements, substantially
as specified. | .

5. A type-arm and hanger having bearing
members, one of which has an element inter-
posed between spaced elements of the other,
an annular series of antifrietion-balls inter-
posed between,and seated in ball-racesformed
in, the facing surfaces of said elements, the
diameter of each ball-race being greater than
the interval between the planes of the races,

substantially as specified.

6. A type-arm and hanger having bearing
members, of which that carried by the type-

‘arm comprises spaced side elements, and that

carried by the hanger consists of a single ele-
ment interposed between those of the type-
arm member, and antifrietion-balls arranged
in races formed in the adjacent facing sur-

faces of said elements concentric with the

50

axis of movement of the type-arm to provide
aninterlocked engagement with said surfaces,
substantially as specified.

7. A type-arm and hanger having bearing
members, of which one has a single element

interposed between duplicate spaced ele-

 ments of the other, the said spaced elements

being carried by the type-arm, the first-named

~ elements having outwardly-facing ball-races

6o

concentric with the axis of movement of the
type-arm, and the spaced elements having
inwardly-facing ball-races registering with
those of the first-named element, and dupli-
cate series of antifriction-balls seated in said
registering races to provide aninterlocked en-

cagement with the elements, substantially as

specified.
3. A type-arm and hanger having bearing
members, one of which has an element inter-

| the said spaced elements being carried by the

type-arm, said elements being provided with
registering ball-races concentric with the axis
of movement of the type-arm, and facing in
opposite directions parallel with said axis,
and duplicate series of antifriction-balls seat-
ed in said races to provide an interlocked en-
cagement with said elements, substantially
as specified.

9. A type-arm and hanger having bearing
members, one of which has an element inter-
posed between spaced elements of the other,
and annular keys, interposed between and
having interlocked engagement with the ad-
jacent faces of said elements, the spaced ele-
ments of one of the members being connected
by a band which is slotted for the reception
of the element of the other member, substan-
tially as specified.

10. A type-arm and hanger, one of which
has a core-disk and the other a band concen-
triec with the axis of movement of the type-
arm and inclosing the-core-disk, and side
cheeks carried by said band in planes paral-
lel with and at opposite sides of the core-disk,
said band being slotted in a plane between
sald cheeks to receive a stem of the core-disk,
and annular keys interposed between and en-
gaging the adjacent surfaces of said core-disk
and cheeks, sunbstantially as speciiied.

11. A type-arm and banger, one of which
has a core-disk and the other a band concen-
tric with the axis of movement of the type-
arm and inclosing the core-disk, and side
cheeks carried by said band in planes paral-
lel with and at opposite sides of the core-disk,
said band being slotted in a plane between
said cheeks to receive a stem of the core-disk,
one of said cheeks being axially adjustable,
and annular keys interposed between and en-

caging the adjacent surfaces of sald core-disk

and cheeks, substantially as specified.

12. A type-arm and hanger having bearing
members, one of which has a single element
and the other duplicate-spaced elements be-
tween which the single element 1s interposed,
a band encircling said spaced elements, and
having a slot, in a plane between said ele-
ments, to receive thesingle element, and an-
nular keys interposed between the single ele-
ment and the spaced elements and having

an interlocked engagement therewith, sub-
‘stantially as specified. | |

13. A type-arm and hanger having bearing
members, one of which is provided with a
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single element, and the other with parallel-

spaced elements between which said single
element is interposed, a band encireling and
connecting said spaced elements, and one of
them being threaded in the band for axial
adjustment, said band being cut away be-
tween the spaced elements to provide for the
insertion of the single element, and annular
keys interposed between and engaging the
adjacent faces of said spaced and interposed
elements and having an interlocked engage-

posed between spaced elements of the other, | ment therewith, substantially as specified.
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14. A péyllubeat*ing pivotless i;zype-arm for [ my own I have hereto affixed my signature in
type - writing machines, in which the ball- | the presence of two witnesses.

bearing includes duplicate axially-spaced an- |

nular series of balls, the diameter of each se- ROBERT JOSEPH FISHER.
5 ries being greater than the interval between | Witnesses:

the series, substantially as specified. "CHARLES F. LAGANHE,

In testimony that I claim the foregoing as | HiraM J. HALLE.
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