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The essential characteristics of all bearing
alloys is a structure made up of alternately
hard and relatively soft miscroscopic par-
ticles intimately mixed. The function of the
hard particles or bearing crystals is to sup-
vort the load and resist the wear. These
bearing crystals should not be hard enough
to prove distinctly abrasive to the journal
surface. General experience shows that an
extreme hardness of the bearing crystals is
characterized by an excessive wear of the
journal. The function of the softer or more
readily abraded crystals is that of being
plastic and permitting the bearing crystals
to adjust themselves to surface requirements
of the journal. These softer crystals arve
also more readily abraded, and therefore
wear slightly below the surface of the bear-
ing crystals and thus form slight depres-
sions upon the bearing surface which serve
for the retention of the lubricant. .

The importance of a knowledge of the
micro-characteristics of alloys nas long been
appreciated by investigators who have used
the microscope in the study of alloys, but
the only device heretofore employed for
testing the relative hardness of the different
crystals has been an ordinary needle point
by which a seratch was made across the
surface of the crystals to be tested, under
as uniform a pressure as possible. The part
of the scratech through the soft crystals is
deeper and therefore wider than the part
through the hard crystals, and by measur-
ing the width of the cut the relative hard-
ness of the erystals is determined. The re-
sults obtained with a needle are however un-
satisfactory in that it cannot be ground as
fine and sharp as a jewel and its control is
difficult and irregular.

One of the objects of my invention is the
provision of a convenient microscopic at-
tachment which permits a nice and accurate
adjustment of the scratching point or cutter
and insures a rveliable actlon and control
thereof. ,

A further object is to provide a mounting
for the cutter which renders it extremely
delicate and sensitive in action, enabling it
to follow the undulations or irregularities
of the surface of the tested alloy.

The improved attachment, which I have

‘Serial No. 433,811,

named a “microcharacter”, is mounted on
the usual stage of a microscope. It com-
prises, in its general organization, a scratch-
g point, cutter or jewel carried by an
arm or bracket and adapted to make an in-
cision across the surface of the alloy to be
tested; a carriage for the tested surface
which is adjustable to bring said surface ‘in
the optical axis of the microscope, and mech-
anism for slowly and regularly feeding the
carriage in the proper direction to carry the
test surface past said point. The attach-
ment also includes a delicate elastic mount-
ing for the jewel point, as well as means for
adjusting the mounting and its carrying arm
to properly position the point.

In the accompanying drawings:

Figure 1 is a perspective view of a micro
scope equipped with the invention. Figure
%'ig a top plan view of the attachment re-
moved from the microscope and showing
the micrometer feed thrown out of gear.
Figure 3 is a fragmentary sectional plar
v.ew of the attachment, showing the mi-
crometer feed thrown into gear. Figure 4
s an enlarged transverse section on line
44 Hig. 2. TWigure b is-a fragmentary
longitudinal section on line 5-—5, Fig. 2, on
an enlarged scale. Figure § is a vertical
section, on an enlarged scale, of the means
for vaising and lowering the bearing of the

suspension bracket. Figwre 7 is an on-
targed transverse section on line 7—7, Fig.

9, on an enlarged scale. Figure 8 is an en-
Jarged longitudinal section on line -8,
Fig. 2. Figures 9 and 10 are transverse sec
tions on the corregpondingly numbered lines
in Fig. 2. Figure 11 is a perspective view
of the carrying spring of the cutting point.
Tigure 12 1s a greatly enlarged side eleva-
tion of the cutting point. Figure 13 is an
end view thereof. Higure 14 is a top plan
view of a test-surface showing the cut pro.
dnced by the instrument. Figure 13 is a
fragmentary front elevation of the instru-
ment. Figure 16 is a top plan view of the
bearing of the suspension bracket. Tigure
17 is a plan view of one of the holding jaws
of the carriage. o

Similar characters of veference indieate
corresponding parts throughout the several
views. '
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The inproved attachment is herein shown
in connection m a nicroscope 20 of ordi-
nary const on having tuo _customa 1)

; a vertica Hunl..ﬂ:uc" 2 with con
1508 n en ocular 23 provided
> eter

4.

v
vt

&} microm scale.
ites  the stationavy horizontal
30 amicrocharvacter which is pref-

wped and provi de’! ab s ends
Ang 1e with

an u table rlmaps for re-
movably -em=r1m> it to the stage 21,
frame ex erdvm across the front edge

this

and
a?omr one vm “of the stage. In the pre-
ferred construction Q'hovn, each of these
C}z ml,s compr:ses a ]mv 25 extending in-
‘ardly over the top of the stage and an op
ear or jaw 20 carrying a dumlmw
27 which bears against the under-

of the stage, as best shown in Figs. 4

P 44

osing

P IR
a3
3
a &
-
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o]

nted on the stage to move both

lengthwis qncl Crosswise me]‘om, ig the al-
1o iage for LLe test suriface, hereinbe-

ntioned. This carr wge may be ot
any appropriate cons lctlon, but  that

shown in the drawings is preferably em-
ployed. It is constmcte& as follows:
Movable transvesely of the stage and cx
tending lengthwise thereof, is a primury
glide 28 prowderl at one end with a trans-

verse carrylng bar 29. This bar pro-
vided on its inner side with a dovetail
grocve 30 Wl ich receives a cm“'esoondmo-

auide-tenon 31 on the contignous QLc‘e of the
frame 24, This sli k is actuated by a pinien
82 carried by its end bar 29 and mashir
with a horizontal rack 83 fastened to the
outer side of the frame 24, as shown in Fig.
5. This pinion is secured to the lower « end
a pmdﬂ 34 journaled in the slide-bar
£9 and having an operating knob 35 at its
upper end. On thelir ﬂdjacelt longitudinal
odges, said slide-bar 29 ‘and the fra e 24
re pre: era‘\ﬂv provided vith a seale 36 and
a vernier 37, respe t1 ely
Blounted on the primary slide 28 to move
lengthivise thereon, is a scondary slide 38
promoed on its underside with a dovetail
groove 39 which engages a tenon 40 arranged
on the upper =ide of the primary shde, as
shown in Bws. 4,5 and 7. Preferably, the
xecon(uu'v slide is equipped with both lapld
and slow feed (evuxs The 1“1])1(1 feed con-
sists of an Uprl shi spindle 41 journaled in
fh e primary slide and carrying a pinion 49
which meshes with a gear rack 43 on the
sack of the Cecond‘u‘v oli de 38, as shown in
Higs. 2 and 4, the spindle lﬁamn@ a knob 44
for ““ninn it. The slow feedmn devices of
the qoconfh vy slide consist of a horizontal

—

&

icurnaled in bearm,@ 46, 47 pro-
the rear side of the primary
ni cariying a worm 48 s shich en-

s 1 worm wheel 49 seeured to the spin-
1. This shaft has a crank 45 for

1,685,878

Tie use of this worm gear,

3 Sed L7 1 -
fe is fed slowly and to a
extent lelﬂihwm of the
every rotation of the worm
tion of the spinc -
S werm sl-ah :  Jat-

i wvable
i i1 wheel 49, as sho
En the preferred constru tion
o drawmub this is accomp
be shatt 45 to rock hou'

to withdraw ifg

ly in its front bearing 46 and providing
rear bsa“mc 47 with a horizontally-elon-

50, for that end of the shaft,
s L0W11n g, 7. Abutting against o-\m
site gides of the rear end of the worm s
are sthtmg pins 51, 52 which slide ’L‘h(e
walls of the bearing 47, One of these p ns
p*‘o‘ssed 111\'.'ardy by a spring 55 carred
a bracket 54 of the primarvy slide 28 an
'cnfhno constantly to urge Mufl shaft to-
ward the worm wheel 49, s0 as to h\)‘ d 1 Il\\
shaft in gear therewuh as shown i
3. Peumw against the outer eal of LM
other Smfuuu pln 52 is the inner arm of a
shipper 1“01 ') mlcrumeu ut oo on the
bracket 54 a i

n-w

ing it. Upen swmﬂmrr the 'orfr arm ¢ 1‘11'::-:

Jﬂ\'e‘ from the )osmo*l slwown m Fig. 8 to

hat shown in I‘w 2, the inner rear end of

ih worm-shaft is swung away from the
h

worm  wheel 49, cilsconnemne the worm
therefrom. This lever may be locked in this
position by a stud 58 behind W‘nch the le-
ver snaps on reaching the position shown in
Rig. 2.

1 he seeon

el
jom
jod
r,: [¢2]
[0
ul)

1‘!01 by this secondary slide are o pair
cf fphce@ horizontal j: m% or hf" 1,;,»_; 61, 6.
3 clozely to the surface of ¢ :
sted to grasp ont\veen them 2
olass ov o:ner suitable material te
a piece or surface 64 of the alloy 1o he

is cementedd or otherwise
One f these jaws is preferabl;
11‘5 100 opd W th a 1)*'\'otcfl S

sS4 1 p ate fz:\ﬂ sarv'w, to hold it n ‘onmt
b iwebn the jaws. This £ 'm-rer which Q:‘v\'in;_ga
Lerizontally, is pro"l( ed with a handle 63
for withdrawing it to release the plate 63.
The jaws ave adjustable toward and frow
m h other to accommodate different-sized
plates, and for this purpose the shank of
ch ‘@‘w may be provided with a longitudi-
11‘1 slot 67 for 1‘ecelvm_, a clamping screw
85 ¢ f‘ rIiog bv the secondary slide, as shown
mp g 7
69 in caies 'Ll
or cuitv\,' msf

caused to mov
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of the carriage. This point is carried by ax
adjustable mounting or bracket preferably
constructed as follows
'Rigidly mounted on 5
the fived frame 24 is a st‘ma a"d 70 carrying
a vertically-adjustable elide 71 which is snit-
ably guided on the standard and which may

LA W naa
be %(L;UFLLQ bj & pinion 72 mes hn o with 2
gecured to said frame mem-

vertical rack ¥3
ber, as shown in Fig. 6. This Innmn is ¢a
ried by a transverse operating shaft 74 ]om-
naled on said elide 71, Carried by this slide
is an upright bearing or sleeve 75 Wmch re-
eolves a sy sindle 76 1%*‘11‘% a T-head 77 which
houﬂfﬂly rests upon said bearing in a posi-
tion pmah@ with the Gom)nflﬁly arriage-
Qx]u(’, 38, in which position it is retunmd by k3
gtop face 78 formed by the upper end of the
vertical slide 71 which extends above the top
of the bearing 75 for this purpose. This
T-head may be turned at right angles to its
normal position, for a purpose hereinafter
more h']]y (LG°C”1 bed, by raising it above the
npper end of the elide 71 qnd then giving
the T-head a quarter turn and ullowm“ it to
drop Jnt) a locking recess 79 in the upper
end cf said slide, as men in Figs, 4 and 16.
The spindle 76 is loosely ceated in its beaj-
ing to permit of this lifting and releasing
action of the T-head.

Pivoted on an upright stud 80 at one end
of said T-head is a horizontally adjustable
Lracket 81 of subs tan\lully T-shape which
earries the mounting of the cutting point.
One end of the cross bar of this bracket is
fitted upon the pivot-stud 80 while its other
end carries a transverse yoke 82 which re-
ceives the adjacent end of the T-head 7.
Interposed between one of the yoke-jaws
and said T-head is a spring 83, while in the
(\p hosite jaw is Mnmded an aun sting serew

)
gaingt the ad j“Cf\nt side o[

2ars

the T he v and ser reg to adiust the cross bav
of il racket 81 latera 11y with reference
tothe T he“d, thereby changing the position
of the body or main arm of the bracket ac-
cordingly.

hikd oun ted at the free end of szid bracket

a yole or whibr 85 having an upright
Jtud 86 capable N(*i“ﬂimﬂ n o bearing
87 of the br: u\d This Voke Is 1*10?1&@

vith a laterally-extending arm 88 the outer
end of which is made adjustable in a hfn!—
zontal plane, preferably by a voke 88 car-
ried by the bracket 81, an awnétmf_' serew
90 and a spring, similar to Lhe VO'\G 82,
spring 83 and adjus tinv serew 64

91 indicates a vertically %Wmnmﬂ Leam or
lever suspended between 1ts ends and slight-
Iy above its center of grs '\'1 ¥, in the oscilla-
tory yoke 85, Ple{blalul v by .(.Drhua jewels
02, to minimize friction and render the lever
exceedingly sensitive in action. HNxtending
1@‘1‘%1‘1\1 se along the underside of the lever
o1 ‘1nd secured ith its rear portion to the

8

rear arm thereof,
preferably
which the

s a delicate spring 93,
a steel Dlade, in the free end of
cutting point 89 is mounted, s

8 and 11. In its pre-
ring tapers evenly to-
nt

best .no\\n in Figs §
ieraerl form this sp
rard the cutting poi
(Jﬂ(, or more smatl ‘wewhtv 04 are pi aca‘i
1;:)1 asted 9
] "‘CUV

£

95 at the frent end of the leve:
over ‘fne cutting point to cause

i exert the desired pressure upon
5 ._,che
1‘\7 vﬂn elastic mounting, the point is

caused to bear yieldably upon the test-sur-
face, allowing the poind to rice and fall as it
ig traversed b\' crystals of different degrees
ot hardness.

Provision is also made.for. regt dﬂtma the
tenzion of the spring 93, the device shown
in the drawings consisting of a vertical
screw 990 arra noed in an opening of the lever
and bearing upon the somnn at a suitable
distance from ifs point of attachment there-
to.

A suitable spirit level 97 is carried by the
lever, preferably bV its vear arm, as shown,
to facilitate the adjustment of the jewel-
spring 93 to a horizontal position, which is
scential to obtain accurate results.

"o protect the delicate jewel point and its
spring, o suitable guard 98 may be extended
around the front and along thie sides of the
lever 01,

The cutting point may he of any Appro-
priate construction, but 1t is important that
1t shall be extremely fine and sharp, hard
and tough, and of the proper shape and pro-
pomlons It has been found that a jewel
pomt cut from artificial white sapphn‘o
(fused ALO,) is Very s satisfactory and meot
all reguirements. It has also been found that
special adva ntages are possessed by a point
having the ‘*h%rﬂ of a corner of a cube, as
shown in T 1gs. 12 and 13, and aceura ‘telv
mounted so that the three facei‘s 99 malke
equal angles with the test-surface, with one
Cdge of the cube in the direct line of motion
of that surface. The leading or advance
edge 100 of the cube and the line of cut form
an angle of 35.26 degrees (the angle of in-
cmon) which insures that the normal pres-
sure upon a crvstal is alwavs greater than the
transverse pull, thus completely eliminating
the objectionable tearing effects of a shzup
conical point. This form of the cutting
point has the further advantage that its back
face is incﬁncd and not abrupt, allowing the
point to slide a hard to a soft cryst al
without a jump or jar and giving a more ac-
curate reading.

Mgure 13 presenf:s an end view of the
preferred jewel point, showing the three
facets ground at an angle of 54.73 degrees
to the axis, each facet being ground after

meots

AJOil

rotating the jewel upon its axis 120 degrees. .

In its orlolnql form the jewel is a small eyl-
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inder, say 0.022 inches in diameter and three
ihn‘ty seconds of an inch long, and the point
is ground and tested before the jewel 1is
mounted. The mounting is preteruo]y cdone
by accurately clamping both the jewel and
the iewel Sp"l ng in a jlg ov fi cture while in
the field of the microsco: pe. A heavy solu-
tion of specially refined shellac is then ap-
plied to the pomt on the 10‘\\'01' side of the
spring and permitted to havden. The spring
is then removed from the jig and a small
amount of this shellac is applied to the jewel
on the upper side of the spring. A fter thiy
bas hardened the e”cessn'e top length of the
jowel 1s ground off in ozder to reduce its

wemhi to an absolute minjmu n. M-mho
shouli therefore never be used in cleaning
the 1 ) int, xyline being the most des;r“b'v
sol\' t to emoloy

t e use of the improved attachment,
niel applying it to the stage of the micro-
scope, as hereinbefore described, the susp
sion bracket 81 with the said point and other

v

2i1-

parts carried by it, is swung aside, as shown
by dotted lines in Tﬂg 2. The glass ph“»
with the test-surface of atloy fastened

to 1s then placed between the jaws 61,
the carriage, where it is LLcu"e"\ leld
the <‘prmn—prLSde finger 65. The carriage
is then moved lonmtvdmal ly to its initi
1o osition Dby fu*‘muo the med e-knob
The carriage is next qu usted crosswise of
thu stage by the spindle n(‘:b 35 to bring the
est-surface in the optical axis of the micro-
scop e. Then the suspension bracket S1 is
returned to its normal position, as shown by
full lines in the (ha\vnwa. and the bracket
and the ]cwel point lever 91 are adjusted by
means of the serews 84 and 90 to wcuuw‘[,
pos;uon said lever parallel with the longi-
fudi }"‘1 line of travel of the ca wriage and
bring the jewel-point in the focal axis. The
carviage 15 then advanced lengthwise of tm
st fwu, O.) the woim feed herei nbefore de
scribed, thus feeding the test-surface 1/*‘
the 1e\\ el ponm which makes an incision
across it, as shown at 101, in Fig. 14. To
nsure corroborative results, the test-sarface
suou‘d se moved past the jewel- point at .
slow and constant rate, and this 1'eqv11‘01neni
is well met by worm gearing. Any other
suitable feed mechanism may however be
employed for this purpose, and I do not
theremre wish to be limited to the particular
gearing herein shown and deseribed. More-
over, the rate of travel of the carriage should
be so slow that no additional indentation is
eifected by stopping of the test surface. At
the same time, the cutting point should L“
held in such a manner that while passis
from one crystal of the test surface into an-
other, the point can instantly take a new
position without having te overcome exces-
sive inertia of moving parts. Accordingly,
the jewel itself is- reduced in- “weight as much

‘U
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as possﬂale and carried by an elastic mount-
ing of the character described, which gives
the point the requisite sensitiveness and del-
icacy of action to obtain the desired results.
It is desirable to lubrie ue the test-surfaces.
Standard optical cedar oil having a spe(‘mc
gravity of 0.976 at 15 degrees cent, has been
lcund very sa ulsmgtory for this purpose
This oil may be left upon the surface while
mahpo the necessary measurements, after
which the oil m 1y be left to dry upon the
specimen and so form an effect: \e coating
against corrosion.  The ]ewel point should
be kept clean and should be cleaned imme-
diately after use, since a small amount of oil
dried on alone or in conned on with other
material may produce very erratic and un-
accountable 1'esulus even thm oh this dried
on material be so small as to be barely vis-
ible. I have found that elderberry pith wet-
ted with xylol is a very desira )1 material
for cleaning the jewel point. This pith is
also very wuubla for wiping off the tfest-
surfaces it has been made, since a

<
IS
1

Cuy nas
ce of this matesr ml Wlh n

(~ S L\;I‘ K‘

1 "’G,.,LLLV cut surf

5
y
1

0

seratch or mar tne test- surhce wd wil
arry away the loose chips made 3 the ent.

;fmm'e 14 illustrates a micro-eut 101 made
by the microcharacter across a portion of a

1used tin oxide er ycmA emnbedded in bronze.
The difference in the width of the cut indi-
cates a difference in harduess between the
two materiais. This is but an example of
a test.

‘The mstlumunt is ad&p*efl for a wide
vange of such test work, including not only
the variou 15 bearing alloys, but t also all the
steels suitable for journals, whether soft oy
hardened, as well as any other material con-
sisting of microscopic paulclec of varying

as

hardness.
It is obvious that this improved instru- -
ment o ammmnelt may -be modified in

ithin the scope
,and I do not ther
t; the particular
on herein shovwn a3

of the inventio
claim as my inv eﬂuon‘

ryv

1 wket
ca J b) said int

Led on said b 1i1-
iuding a prima on st u] rame

crosswise stage, a secondary
uided on said primary slide to move
thavise of the stage and h aving a holder
’o»‘ a tOSL surface, means for adj 1M ng the
primary slide, and means for iu‘dlno the
secondmy slide relatively to said seratching
point.

2. A micmseope atéachment, comprising
an L-shaped frame having f*lump*ng means
to engage the front and the side of the

fa—

c R
5
=
o)

v

b

70

80

£0

M

100

105

—
<

30



10

15

an

P ]

30

40

45

1,585,278

microscope-stage, a bracket carried by said
frame, a cutter mounted on said bracket, an
L-shaped primary slide guided on the trans-
verse member of sald frame to move cross-
wige of the stage, a secondary slide guided
on the longitudinal member of said primary
slide to move lengthwise of the stage and
having a holder for a test-surface, means
for adjusting said primavy slide, and feed
mechanism for said secondary slide.

3. A microscope attachment, comprising
a carriage for a test-surface, a standard, a
head rotatably mounted on said standard, a
hracket mounted on said head, and a cutter
carried by said bracket, said standard hav-
ing a stop for retaining said head in normal
position and a locking notch for holding the
head in its inoperative position.

4. A microscope attachment, comprising
a carriage for a test-surface, a standard, a
head rotatably mounted on said standard, a
bracket fulerumed at one.end on said head to
swing horizontally thereon, means for later-
ally adjusting the free end of said bracket
on said head, and a cutter carried by said
bracket.

5. A microscone attachment, comprising
o carriage for a test-surface, a standard, a
head rotatably mounted on said standard, a
bracket provided at its inner end with a cross
bar, said cross bar being pivoted at one end
to said head and provided at its opposite
end with a yoke embracing said head, an ad-
justing screw carried by said yoke and en-
egaging sald head, and a cutter carried by
said bracket.

6. In a microscope attachment of the char-
acter described, a vertically-swinging carry-
ing member, a vieldable member attached to
said carrying member and carrying a cutter
point; and a spirit level mounted on said
carrying member.

T. A microscope attachment, comprising a
sarriage for the test-surface, a support over-
hanging said carriage, a member swiveled

S

on said support, a vertically-swinging lever
fulerumed on said swiveling member, and a
cutting point carried by said lever.

8. A microscope attachment, comprising a
carriage for the test-surface, a support over-
hanging the said carriage, a member swiv-
eled on said support, means for adjusting
said swiveling member on said support, a
vertically-swinging lever fulcrumed on said
swiveling member, and a cutting point car-
ried by said lever,

9. A micrescope attachment, comprising a
carriage for the test-surface, a support over-
hanging said carriage, a member swiveled
on said.support and having an adjusting
arm, an adjusting device for said arm cav-
ried by said support, and a cutting point
carried by said lever,

10. A microscope attachment, comprising
a carriage for a test-surface, a bracket over-
hanging sald carriage and adjustable in a
substantially horizontal plane relatively to
the carriage, a member swiveled on said
bracket, means for adjusting said swiveling
member, a vertically-swinging lever ful-
crumed on said swiveling member, and a
cutting point carried by said lever.

11. A microscope atachment, comprising
a carriage for a test-surface, a bracket over-
hanging said carriage and adjustable both
in vertical and horizontal planes relatively
to said carriage, a member mounted to
swivel horizontally on said bracket, a verti-
cally-swinging lever fulerumed on said
swiveling-member, and a cutting point car-
ried by said lever.

12. In a microscope attachment of the
character described, a carriage for a test-
surface, combined with a cutting point hav-
ing the shape of the corner of a cube, the
three -facets of the point making equal
angles with the test-surface and one edge
of the point facing the direct line of travel
of said carriage.

CHRISTOPHER H. BIERBAUM.
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