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1’0 all whom it may concern .

Be 1t known that T, Harvor O H}JWI )
citizen of the United States, residing “at
Toledo, in the county of Tacas and State
of Ohlo have mvented certain new and
usetul Improvementg in Pivot Retainers, of
which the following 1s a specification.

This invention rela tes to means for mount-
ing knife-edge pivots such as are used in
Instruments and machines 1n which i1t is
desirable to reduce friction to a minimum,
and particularly to means for mountmcr
such pivots in scale levers. As such ma-
chines are now constructed the knife-edge
pivots are usually placed in the mould in
which the lever 1s to be cast and are thus
fixed 1n place when the metal of the lever
solidifies. In order that the scale may
welgh properly, the pivots in scale levers
must be placed with great exactness and
the practice of casting “the levers with the
pivots 1n place results in the loss of many
castings owing to the pivots having been
improperly placed or having shifted in the
mould. Furthermore, the pwots lose their

temper and often warp during the casting
process and must be re-shaped and re-hard-

ened, which involves grinding and heat-

treatmn‘ operations ‘that when the pivots
are fixed in the lever, are difficult to carry
out, especially 1f the Tever be a heavy one.
Where a pivot 1s thus fixed in place it
must be formed of a bar of sufficient cross-
section tec support the weight, and as these
bars are of high-gra de'steel their cost 1is
considerable. The pra,ctlce of inserting the
pivots 1n holes driiled in the lever is ~ also

followed to some extent, but such inserted

- pivots must be formed of even heavier
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- The principal object of this invention 1s
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bars than are used to form pivots which are
fixed in place in casting and the cost of such
1nserted pivots 1s therefore also very great.

to provide improved means whereby pivots
containing a minimum amount of expensive
metal may be securely and accurately fixed
to a scale lever. -

Another object is to provide means for
securely fixing a pivot to a lever so that the
pivot may be readﬂv detached and replaced.

Another object is to provide a thrust
bearing member which also acts as a lock
to hold the pivot in place.

Other objects and advantages will be ap-
parent from the following descmptmn in

.parallel are milled in the sides of the

whlch reference is had to the accompany-' .

ing drawings illustrating preferred embodi-

ments of my invention and wherein similar

reference numerals designate similar parts

throughout the several VieWs.

Tn the drawings :—

figure 1 1s a perspectwe View of the end
of the lever equipped with my invention;

Figure 2 is a similar view of a frament
of a pivot retainer of my mventmn removed
from the lever;

Figure 3 is a vertical sectlon throuo*h the
Iever showing the retainer in eleva‘tmn

- Figure 4 is a vertical
through the retainer and
stantially on the line 4—4 of Iigure 3;

bolt

CTOSS- _section
pivot taken sub-

I‘lgure 5 18 an elevqtmn of the reta,lmng
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F]crure 6 is a vertical section throug;h a

frfwment ot the lever showmn' another form'

of the device;

Flgure T is a a side eleva,tmn of the parts
shown in I’mure 0 ;
- Figures 8 and. 9 are fragmentary vertical
sections showing further modifications;
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Figures 10 and 11 are respectively a side

elevatmn and an edge view of the thrust

bearmﬁ' of the form shown in Figure 6;
qure 12 18 an elevation of the thrust
bearmc‘r shown n I‘lo*ure 9:and

qure 13 1s a2 view a,t mo'ht angles to -

Flgure. 12.
Referring to the dra,wmgs in detail, and

partlcuhrly to the form shown in Flﬂ'ures --
1 to 5 inclusive, the lever 1 on which the

pivots are to be mounted according to my
mventlon 1s provided with tqpered open-
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ings for receiving pivet retainers 2, the cen-

tral portions of which' are tﬂ,pered as at
3, to fit snugly in the openings in the lever.
meg to this tapered formation the pivot

retainers may be driven into place so that

they will be held with all necessary firmness,
thouoh they may, when necessary, be driven
out. Substantially cylindrical projections
4 are formed at the ends of the pivot re-
tainer 2, and aligned, longitudinally-extend-
Ing crrooves 5 with their sides substantially
Pro-
Jections 4 to receive the pivot bars 6. The
pivot retainers may be of relatively in-
expensive material, such as soft steel, while
the pivot bars 6 may be formed of pwot
steel of the highest grade

Extendmg obhquely through each of the
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ends 4 and cuttmg into the corners of the
orooves 5 are holes to receive retaining bolts

7, each of which is provided with a I']ﬂ].’lt—-
ande notch 8 to receive the corner of “the

'correSpondmﬁ* pivot bar 6. In order to pro-

~vide thrust bearings for the bearing blocks

(not shown)

which are engaged by the

~ knife-edge pivots 6 when the scale 1s as-
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sembled, hardened steel pins 9 are driven

1nto depressmns bored 1n the metal of the

lever..

In assemblm the dewce the retamer 918
driven into phce in the lever and the bolts.

are placed in the bolt holes, with the notches

8 substantially flush with the corners of the

orooves 5. The pivots a,re then seated in
the grooves and the bolts 7
plvots In

place against the opposite walls of the

| grooves 5.

The form shown in Figures 6, 7, 10 and 11

i chﬁ'ers from the structure alreadv described
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in that the thrust bearing 9* is in this form

attached to the lever by means of screws and
prowded with a recess 10* into- which the

inner corner of the pivot 6* fits when it is in

place. The pivot and retainer are thereby

~ positively held against turning movement.
~The

pivot bars 6% in this form differ from
those first described in that the sides oppo-

site the knife edges are crowned, as shown at
If the bottom of the groove in the form

- shown 1n qure 1 enoan*es the bottom of

- to tilt it to one side and thereby

the pivot at one side rather than uniformly, .

a heavy weight on the pivot edge will tend
affect the
accuracy of the scale. The bottom of the
oroove will, however, engage the crowned
surface Sllet‘LlltlaH}T at its center whether

the parts are machined perfectly true or

~ not, and a load on the pivot will not. there-

fore tend to tilt it.
The form shown in I‘ltmre 8 diffe er5 from

~ that shown in Figures 1 to 5 in that the
5 thrust bearing 9* is provided with a head

‘:md a shank so that the hole in the lever
v be smaller than 1s the case w1‘rh the

| form shown 1n Higures 1 to 5.
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Tn the form qhownm I‘10‘11res9 13 &md 14,

the thrust bearing differs from the one

shown in Figure 8 in that it is provided

with a recess 10° to receive the corner of the
pivot 6° and thereby hold it in place.
KFrom the above dﬂscrlptmn it 1s appar-
ent that while the pivots 6 sustains the
wear, the shearing and bending strains are
sustained by the pwot retainers. The piv-
ots. may therefore be made of ample

s’rrength WJth the use of very little expen-
) sive metal.

It is also apparent that the

- pivots ma;r be removed for re-sharpening

- 85

or replacement without removing the scale
levers, and that when the parts are asseim-

. bled they are firmly held qﬁ*amst rela’rwe'
¥ movement.

are tightened
up, thus securely. cl&mpmo* the

1,459 449._

“While it wﬂ] be apparent that the 111us—
trated embodiments of my

mventmn herein

disclosed are well'c'alculatecl to adequately

fulfill the objects primarily stated, it 1s to

be understood that the invention 1is suscept1-
ble. to variation, modification and change

~within the spu'lt and scope of the stubjoined

claims.
Havmo' described my invention, 1 clalm

1. In a device of the class descrlbed in |
combination, a lever having a round bore-

therethrmwh a round prOt retainer snug-

ly fitting 1n S&ld bore, said pivot retainer
having a groove therem a pivot bar seated

m smd oroove, and wedgmﬁ' means for se-
curing S‘l,ld pivot bar in said groove.

therein, a pwot bar - seated in sald &TO0VE,

and a mnotched bolt passing throucrh S&ld"

9. In a device of the class descrlbed 1T
combmatmn 9, member havmcr a groove

Ry
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member and wedo*mnly engagmg sald plvot '

bar.

3. In a demce of the class descmbed in
combination, a member having a groove
therein, a bolt passing through said mem-

ber and having a notch substantlally regis-

tering with one corner of said groove, a
pWOt bar seated in said groove and notch,
and means for forcing SEle bolt 10110'11:11611—

nally and thnfs::c’e]::nyr clampmo said prOt bar.

In said groove.

00

4., "[n a device of the chss descmbed in

combination,
tially rect%nouhr oTOOVE therem and a bore

cutting one corner of said groove, a bolt m
said . bore having a notch substantlally reg-

istering with the corner of said groove,.a
pivot bar seated in said groove, and means
for moving said bolt lonﬂl’tudmally

In a devlce of the class descrlbed ‘m...

combma’rlon a. membel havmﬂ a Substan-

_tmlly flat-bottomed groove therem and a

pivot. bar 1n1movab1y seated in said gTO0Ve
and having a crowned surface engagmg the

‘hottom of s*ud oTOOVe.

6. In a dewce of the class descrlbed

a member having . a substan—
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combination, a member having a f:ubstan— |
tially rectangular groove therem and a bore |
cutting one corner of said groove, a bolt in

said b01e having a notch substantlally reg-

istering with the corner of said groove, a

pivot bar. seated in said groove and h:zwmg
a crowned surface engaging the bottom of

said groove, and means for mmrmg sald
bolt lonn*ltudma,lly

7. In a device of the class descrlbed 1n

combmatmn a lever member, a knife edcre_
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pivot secured thereto, and a pivot at one

end of said thrust bearmcr havmg a notch |

receiving a portion of said pivot,. -
8. In a deviee of the class deserlbed 1n

tially rectangular groove therem and a bore

cutting one corner of said groove, a bolt in

said borﬁ ha.‘vmg 2, nofch substan ulally Teg-
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combination, a member havmw a substa,n- -
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istering with the corner of said groove, a
pivot bar seated in said groove, means for
moving said bolt Ilongitudinally, and a
thrust bearing at one end of said pivot bar
having interlocking engagement therewith.
- 9. In a device of the class described, in

combination, a lever having a bore therein,

a pivot retainer received in said. bore, said
pivot retainer having a groove, a pivot

seated 1n sald groove, and a thrust bearing 10
secured to said lever, said thrust bearing
having a notch receiving a portion of said

pivot. _ T _

- HALVOR O. HEM.

Witnesses: S
C. K. Wircox,
C. O. MarsgALL.
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