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To all w/wm z,t maoy CONCErty:
Be 1t known that I, EDWIN FIRTH, a citizen
of the United Sta,tes, residing at Troy, in the

county of Rensselaer and State of New York,

have invented a new and useful Improvement
in Axles, of which the following is a specifi-
cation.

This invention relates to a Self lubmeatmw-

and self-adjusting axle for vehicles; and the
object of the present improvement is to revo-

lationize inventions 1n this class by prowdmg»
‘a device of this character possessing superior

advantages over all other axles in point of
simplicity, durablllty, cheapness, and ﬂeneral
efficiency. | |

~ Theinvention con31sts 1n the nov el construc-

tlon combination, and arrangement of parts,
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as wﬂl be hereinafter set forth and partlcu
larly pointed out in the claims. |

In the accompanying drawmgh, Figure 1 is
a longitudinal sectional view through a ve-
hicle- axle, showing the axle box &11(1 nut 1n
section and-the slamdle in elevation. TFig. 2
is a side elevation of the axle spindle with the‘
box detached. Iig. 3 is a side elevation of
the axle-box and nut det&ehed from the spin-
dle. Tig. 4 is a side elevation of the axle-

| Spmdle SlIIllld.I‘ to Fig. 2, but with the revolv-
1ng thimble and its retammﬂ* washer removed.

I‘w 5 18 a transverse sectlon through FKig. 1,

| _showmﬂ' how the Kkink or mdentatu:m on the
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-axlefits in the groove of the revolving thimble.

Fig. 6 is an end elevation of the axl’e'—'box,- to
show more ¢learly the construction of the kink
or indentation at the threaded end thereof.
Fig. 7 1s an enlarged sectional view. showing

* -Lhe revolving thlmble and washel htted on the

" reduced clmmeter end of the spindle before
-~ said end 1s swaged or riveted down to hold

the washer 1n plaee Fig. 8 is a detail sec-

- tional view of the Washer snowmg the beveled
front edge.

Fig. 9 15 a sectional view of a

modiﬁcation

- axle-box, Shownw a preferred mode of forming
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the 1t1dent'1tlon ‘

Like letters are used to designate corre-
sponding parts in the several ﬁfrures of the
drawings.

Refenmw to the drawings, A desxgnates an
axle of the usu*ﬂ pattern, towhich I apply my
improvement. The axle shown has its spin-

‘dle B provided with the. usual oil groove or
channel, C, designed to convey and diffuse oil
over the surface of the axle box and the spin-

i dle.

Pig 10 is an end view of the |

At the junction of the axle pmpel with 53 |
the spindleare the usual Aanges and shoulders, |

' against which shoulders the axle-box ‘Lbuts

and which flanges the box passes over aJnd
covers to plovule intermediate spaces for the
reception of packing material that serves to

exclude sand, dust, and other foreign matter

from obtamlng access to the spmdles as 18
well known.  The axle-box D is provided
with feathers « at or about this point, to en-
gage with the hub and cause the axle-box to
revolve with the hub. | -

‘To the construction seb for th above I lay no

f,dzum since such featmes are commou in all
-axles.

‘My invention relates to more impor-
tant parts of the axle where improvements are
most needed, as will more fully appear here-

‘inafter.

‘Theoufer end of the axle- spindle B is turned
down and reduced in diameter at two points
to form two shoulders, E F, the diameter of
the spindle at the space between the shoul-
ders E T being greater than the diameter at
the point between the shoulder F and the ex-
treme outer end of the axle spindle. The
shoulder F 1s abrupt, while the shoulder E, 8o
though deeper than shoulder I, is beveled or
1nelined, as clearly shown in I‘1g 4. |

G desmna,tes arevolving thimble, bored cen-
trally to fit over the reduced diameter of the
spindle in the space between the shoulders §g
E I, the inner end of- the bore being beveled -
or flared to fit the beveled or inclined portion
of the shoulder E. The diameter of the thim-
ble G 1s such that when placed upon the re-

7

‘duced end of the spindle the outer face of the gc

thimble will come flush with the normal di-
ameter of the spindle. The thimble G on its
exterior face is formed with a plain portion,
b, and a threaded portion, d, the diameter of
the latter being somewhat less than the dmme 93
ter of the plain portion.

‘Overthesecond reduced portion of the rm.le
spindle is slipped a plain washer, H, (see Fig.
8,) that is caused to fit in the space on the °
8p1ndle between the shoulder I and the ex- rco
treme outer end of the spindle. This washer
bears against the thimble G to hold it from
coming “off. In order to lock ‘the washer in
place, I proceed as follows: When the washer
is fitted on, (see Iig. 7,) it will appear that a
slicht portion of the axle-spindle projects be-
yond the washer. I utilize this projecting por-
tion to lock the washer in place by swaging
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or turning the edge of this end over, so as to | these uneven places in the outer end of the

occupy the beveled or flaring pmtlon e of the | axle-box, and thus malkes the axle perfectly
“bore or opening in the washer. T ig. 8 shows | liquid-tight. Oil eannot possibly escape from 7°

clearly the beveled or flaring portion ¢ in the | the cap- nut and ooze out into the axle-box. I

5 washer. Fig. 7 illustrates the position of the | have found in practice that a leather washer

parts before the washer is riveted in place, | will not answer. Only a rubber ring will

while I'igs. 1 and 2 show how the washer is | answer for the purpose since it is elastic.
retained on the spindle by turning down or | Thus constructed the parts are applied by 73

rounding off the edge of the projecting spindle | slipping the axle-box over the spindle and

1o end. Though the washer is riveted in place, | turning it therein until the kink or indenta-
still it does not press against the thimble to | tion k of the box is caused to drop into the
such an extent. as to kecp it from turning. | channel J of the thimble, as shown clearly in
The thimble is allowed free movement at all | the cross-sectional view, I'ig. 5. Thecap-nut 8o
times. L, being supplied with the proper quantity of

15 A channel, J,is cut from oneside of the ex- | oil, is then serewed over the threaded end of
terior face of the thimble, and this channel is | the thimble G and the threaded part f° of the
wider at the plain portion b of the thimble | axle-box until the parts are caused to assume
than at the threaded portion, asshown clearly | the position shown in Ifig. 1 83
in Fig. 2. The operation of my invention will be read-

20 The axle-box D has its outer end threaded | ily understood. When in use, the contact of
at f, and on one side of this threaded portion | the hub with the flange ¢ of the cap-nut and
at the extremeend is formed a nib, kink, orin- | the feathers « of the axle-box causes the said
dentation, I. This kink or indentation is | axle-box and the nut -to revolve with the go
formed by a suitable machine, and is made by | wheel, and since both the axle-box and the

25 Swaging or punching the threaded end f of | nut arc conneeted with the thimble 1t will be
the axle-box at the point stated, this swaging | understood that all three parts are thus caused
or punching serving to force the metal of the | to revolve together. By this arrangement it
box bodily inward beyond the plane of the in- | will be understood that in myaxle no nut can g3
ner bore of the box. (See Fig. 6.) casually turn off, as they revolve with the

30 In some cases I prefer to make the kink or | wheel, and, furthermore, there is no friction
indentation on the axle-box as follows: Before | generated between the axle-nut and the hub
the outer end of the box is threaded I formon | of the wheel. Oil cannot escape from the
said end a swell or enlargement -at the point | bearing, as it 1s always contained in the cap- oo
where 1t 1s intended to make the indentation. | nut. 1 have no plugs or stoppers to lose,

35 This enlargement is shown in the end view, | such as are often found in self-lubricating
IFig. 10. This swell or enlarged portion is | axles. The axle-box cannot possibly pull
forced or swaged in to form the indentation, | through the hub. Sand or grit is excluded
and thus when the threads are cat over the | from the box, and the necesalty of providing 105
swell or enlargement, atter the kink has been | a washer at the nut end is obviated. The

40 formed, 1t will be apparent that no groove or | wheels need not rattle, as my improvement
recess will show on the outside fa,oe of the | makes them sclf-adjusting.
axle-box. The cutting of the threads will In my axle there will be no necessity of oil-
shear offf any surplus metal left by the en- | ing two or three times a weelk, as once every 10
largement and lcave the box as scen by the | fourweeksisfound sufficient. Notwithstand-

15 dotted lines, IFig. 10. Thus the kink or in- | ing these advantages, and the fact that the
dentation will not be seen from the outside, | axle 1s equally adapted to light or heavy
and cannot mar the appearance of the "L‘{]C- loads, the cost of the axle 1s moderate and
box. . will well repay for the slight advance over 11

L designates a hollow steel drop-forged cap- | the common axles. The cap-nuts are inter-

5o nut, flanged at i to bear against the end of the | changeable, as all threads are right-handed,
hub of the wheel when applied in position. | and should be nickel-plated, so that they can
The interior of the nut isformed with a double | be kept clean and neat. _
set of serew-threads, the outer threads, &, en- In practice I case-harden the thimble and 120
gaging the threads f of the axle-box,while the | its washer in oil. In order to overcome any

¢35 inner threads, /, enghge the threaded portion | tendeney of the thimble to wear by the end-

d of the thimble G. DBeyond the threads? the | wise play of the thimble, T propose to counter-
interior of the cap-nut is hollow, and formsa | Dore the thimble, as shown in Fig. 9, and fit
reservoir to contain oil to supply it to thesur- { over the reduced end of the spm(lle botweon 125
face of the axle spindle and box. shoulders E I, a spiralspring, N, whichspring

6o Asshown in Iig. 1, I fit a rabber w .ﬂ%hm- is received within the eonnterbored portion of
rmﬂ* M, within Lhe cap at the shouldered or | the thimble and bears against the shoulder
dl‘op portlon m of the nut. The end of the | formed therein, to push Lhe thimble against
axle-box bears against this wasler- ring,which | the outer end of the axle-spindle. By Llns ar- 13c
fits around the interior shoulder of (he nat. rangement the nut will take hold of the thim-

t¢5 Usually the outer ends of the axle-box are | ble and screw down a certain distance before
chipped orshightly uneven,so that this washer- | the nut catehes the box. The beveled or in-

ring,

being made of rubber and eclastie, fills’

clined portion of the shoulder E of the spindle
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serves to give strength to the thimble-journal. |

It will be understood that the channel J1in the
thimble serves two purposes. It forms a bear-
ing for the kink or indentation % of the axle-
box and prevents the thimble from turning

durmw the withdrawal or replacing of the |

cap- nut It also allows the oil to pass from
the reservoir of the nut to the axle spindle,
the oil from the channel J passing up the

-groove C and diffusing itself over the surface

of the spindle. By this means the expense of
cutting grooves 1n the nut is dispensed with.
The cap-nut thus forms a double-nut all in
one, which acts as alock-nut, oil cup, and ftx]e-
nut

I confine myself to the use of rubber in con-

structing the washer M for the cap-nut, as by

practical test I have found that no other ma-
terial will so well answer the purpose and ef-
fect an oil- tlghtjomt betweeu the a,xle nut and
the axle-box.

In a former patent, No. 256 664, 1 obtamed
a broad claim for a swiveled thlmble con-
nected to the axle-box; but in said patent the
thimble was threaded on its outer face from
end to end, the axle box and cap-nut being
threaded t0 screw over the thimble. In the
present invention the cap-nut, which also
forms a reservoir for oil, screws over the onter
face of the thimble, and also over the oufer

“end of the axle-box. Again, an improved con-
. nection 18 employed between the axle-box and

the hollow thimble, as in my former patent,

40

the thimble, and the latter is grooved fo con-
vey the oil from the cap-nut to the spindle of
the axle. Ifurthermore, the washer for hold-
ing the thimble 1in plflce 1s not fitted within

but rests against the outer end thereof, the
thimble in the present case mot belng coun-
terbored, except when using a spring, as in

- Fig. 9.

HELVII]”‘ thus fu]ly deseribed my invention,

“and seb Torth the important advantages. de-

rived therefrom, I claim as new, 'md desire to
secure by Letters Patent—

1. In an axle, the spindle having the re- |

| volving thlmble provided with the groove or

55

- ehannel combined with the axle- box having a

nib, kmL, or indentation to fit in the chfmnel
of the thimble, as set forth.

2. Inan axle, the spindle provided wnh the_

spring-actuated revolving tkimble, combined
with the axle-box to engage the thimble and
the axle-nut to engage both the thimble and
the axle-box, as set forth.

3. In an axle, the spindle having thé re-
volving thimble provided with the thleﬂ,deﬂ

,poltlon combined with the axle-box threaded

at the outer end andthe cap-nut secrewed over
the threaded portion of the thimble and also
apon the thr edded end of the axle-box, as set
{orth. |

4. In an fmle the Spmdle h‘wnw the re-
volving thimble’ provided with the groove or

" ¢channel and the threaded portion, combined
with the axle-box having the thleftded outer |
end, and the nib, kink, or indentation to fit

!

in the ch’mnel of the thimble, and the cap- nnt
forming the reservoir for oil, said nut screw-
ing upon the thimble and also upon the

threqded outer end of the axle-box, as set forth,

In an axle, the spindle havmw the re-
duced outer end, forming the two shoulders
It If, combined with the thimble G, bored to
fit over the reduced end of the S];_)indle between
the shoulders IE I, and a washer, H, to fit the
spindle between the shoulder F and the ex-
treme outer end, said washer being arranged
outside the thlmble S0 as to bear awalnst The
outer end of the thlmble and held in place by
llvetlng, as set forth.

6. The axle having the revolving thimble G
on the spindle, plomded with a channel J,and

“an oil-conducting groove, B, on the smndle

combined with the axle- box and a cap-nut
screwed upon the axle-box and hollowed out
beyond the end of the thimble to form a reser-
voir for oil, as set forth.

7. The axle havingthe revolving thlmb]eG
combined with the axle-box havmg the mb
kink, or indentation to bearagainst or engage
the thlmble, as sct forth.

8. Theaxlehaving the revolving thimble G,

provided with the groove or ch ‘mnel 7, as ol
forth.

9. The axle having the 1evolvmg thimble
and the locking- quhel H therefor, the latter
being pmvided with the flaring or beveled
1)01131011 e at the outer edge, for “the pm pose
set forth.

10. In an axle, the s_pmdle ]Ja,vmﬂ' the re-

volvmn' thimble having the threaded portion, -
in combmatlon with the axle-box threaded at

its outer end, and a cap-nutscrewed upon the

threaded portion of the thimble and also

upon the threaded portion of the axle-box,and
having an internal shoulder or drop pmtmn
m, to bear against the end of the axle-box,and
a rubber ring, M, fitted within the nut aﬂ'mnst
the shoulder m, so that the end of the aﬁ;le
box abuts agmnst the ring, as set forth.

11. In an axle, the spindle having the re-
volving thimble, combined with the m:le box
hawng a connection with the thimble to cause
the latter to turn with the axle-hox, said
axle-box having a threaded outer end and
the cap-nut screwed over the outer end of the
axle-box, so as to turn with thesame, whereby

turn towethel, as sef forth -

12. In an axle, the spindle having the re-
volving thimble, i in combination with the axle-
box prowded with a threaded outer end and
having a connection with the thimble, whereby
the latter will turn with the axle- box and the
cap-nut, also having a connection with the
thlmble and screwing over the threaded end
of the axle-box, as set forth.
~ In testimony that 1 claim the foregoing as
my own L have hereto affixed my swnmtnre
in presence of two witnesses.

Witnesses: EDWIN FIRTH.

WILLIAM ISENBURGH,
JouN P. KELLY.
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the axle- bmt thimble, and cap nut will all
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