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3 Claims.

1

This invention relates to & micrometer struc-
ture and particularly to 2 micrometer for meas-
uring cylindrical surfaces such as the walls of
bores. - There are ab present micrometers. on
the market which are constructed for measuring
concave cylindrical surfaces. Such micrometers
comprise radially movable pins adapted to en-
gage such cylindrical surfaces. Said pins how-
ever have a very small amount of radial move-
ment and are not suitable for measuring de-
pressions such as grooves on the surfaces of eylin-
drical bores. .

Tt is an object of this invention to provide
o micrometer having radially movable pins which
are guided in apertures in a casing and are ar-
ranged for quite a long range of movement.

Tt is another object of the invention to pro-
vide a micrometer structure comprising a sub-
stantially cylindrical casing having a plurality
of circumferentially spaced apertures there-
through, a plurality of radially movable pins
disposed respectively in said apertures and &
member in said casing movable longitudinally
thereof having a plurality of -circumferentially
spaced portions having outer surfaces inclined
at an angle to the radii of said pins respec-
tively, said pins having slots in their inner ends
receiving said portions, the bottoms of said slots
respectively engaging said surfaces, said pins he-
ing adapted to be moved outwardly by longitudi-
nal movement of said member. :

Tt is also an object of the invention to provide
such a structure as set forth in the preceding
paragrapl, together with resilient means urging
said pins inwardly. -

It is still another object of the invention to
provide a micrometer structure comprising &
casing of general cylindrical form having 2 plu-
rality of circumferentially spaced apertures there-
- through, the axes of which extend radially re-
spectively of said casing, a plurality of pins mov-
able in said apertures respectively, a member in
said casing having circumferentially spaced radial
slots therein, and a member having a plurality
of circumferentially spaced radially extending
ribs disposed respectively in said slots, said pins
engaging said ribs, and being moved outwardly
by said ribs, said pins having outer terminal
portions of reduced diameter, the outer surfaces
of which are preferably semi-cylindrical in form.

1t is more specifically an object of the inven-
tion to provide a micrometer structure comprising
a casing of general cylindrical form having a
plurality of cireumferentially spaced holes there-
through and having circumferentially spaced

10

30

35

40

e
(53

50

56

slots extending longitudinally thereof, a plural-
ity of pins fitting in and movable in said holes
respectively, said pins being disposed radially of
said casing, a member for moving said pins out-
wardly having circumferentially spaced ribs with
outer sides disposed at an angle to the radii of
said pins respectively, said ribs being movable
in saig slots, the inner ends of said pins hav-
ing interfitting engagement with sald ribs, the
inner ends of said pins preferably having slots
therein, the bottoms of which engage the outer
surfaces of said ribs, together with means for
moving said pins inwardly.

These and other okjects and advantages of the
invention will be fully set forth in the following
description made in eonnection with the accom-
panying drawings in which like reference char-
acters refer to similar parts throughout the sev-
eral views and in which:

ig. 1 is a view of the device mostly in cen-
tral longitudinal section and partly in side ele-
vation, also showing a member to be measured;

Pig. 2 is a view similar to Fig. 1 showing the
parts in different positions;

Tig. 3 is o vertical section taken on line 3—3
of Fig. 2, as indicated by the arrows;

. Pig. 4 is a partial view showing one end of one
of the pins used;

Tig. 5 is a view similar o Fig. 4, as seen from
the right of Fig. 4;

TMg. 6 is a partial view in side elevation show-
ing one use of the device in a member shown
in central vertical section; )

Wig. 7 is a vertical section taken on line 1—7
of Fig. 1 and shown on a reduced scale; and

Fig. 8 is a partial view similar to Fig. 6 shown
on an enlarged scale.

Referring to the drawing, a rnicrometer struc-
ture is shown comprising a casing 10. Casing {0
is preferably of general eylindrical form and has
an enlarged interiorly threaded end portion i8a.
Member {8 is also interiorly threaded at its other
end portion ifb, said latter portion being shown
as of somewhat increassed exterior diametsr. A
member {1 is provided having a central annu-
lar portion {fa and reduced exteriorly threaded
end portions i{b and {ic. End portion {ib is
threaded into the end of portion i8a, the end
of portion (8¢ engaging portion ila. An end
member {2 has an enlarged interiorly threaded
end portion which is threaded on portion fic and
the end of which engages portion #ig. Member
{2 is closed at its other end. Member {4 is pro-
vided in its portion {ie with a plurality of cir-
cumferentially spaced apertures, bores or holes
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11d and while these might be variously formed,
they are preferably cylindrical. Tn the embpodi-
ment of the invention illustrated, four of these
holes are shown, opposite pairs being coaxial with
the axes of said pairs disposed at right angles.
Member (i is also provided with circumferen-
tially spaced slots {le equal in number to the
number of holes {!{d, which slots extend longi-
tudinally of member {{ and the axes of holes i{d
lie in the central planes of slots fle. Member
i{ is shown as having circumfereptialiyi spaced
longitudinally extending holes {4 f, for reducing
the weight of member il. Pins {3 ft in ang are

movable respectively in the holes #ld. While.

these pins could be variously formed, in the em-
bodiment of the invention Mustrated they are
shown as having terminal ribs {3q at their outer
enas which extend thereacross, saigd ribs having

their outer ends of semi-circular form . in cross’

section. A member 14 of eylindrical rod-like
form is provided which has extending therefrom
adjacent ene end a plurality of circumferentially
spaced flat ribs {4¢ disposed at right angles to
each other and disposed in and movable in the
slots iie of member {i. As shown in Figs. 1
and 2, the rear ends of ribs ida extend substan-
tially at right angles tp the axis of member 15
while the outer sides of said ribs for most of
their length have outer flat surfaces disposed at
an acute angle to the axis of membper {4 and
to the axes of the pins §3. Said ribs have frong
portions {4b extending substantially parailel o
the axis of member {4. Member {£ is disposed
coaxially of casing {§ and is longitudinally mov-
able in casing 1§ and in memper {{, said mem-
ber having s slightly enlarged rear portion fde
which is slidable in a sleeve {3 secured in cas-
ing 6. The end portion of member {4 fts in
and is held in a member {9 which is provided
with a ecylindrical portion fitting in and slig-
able in the bore {8c in one end of casing (8.
‘The pins i3 have interfitting engagement with
the ribs i4a, the pins being shown as having
slots at their inner ends having paraliel sides
and a bottom at right angles thersto, as clearly
shown in Fig. 3. Said slots have bottoms ex-
tending-at an angle to the radii respectively of
pins {3, said bottoms engaging and riding on
the inclined ouber sides of ribs ifg. Ribs ¢ da
are substantially rectangular in radial section,
as. clearly shown in Mgs. 3 and 7. ‘Tha angle
s2id hotioms make with the axes of said pins
is substantially egual to the angle which the in-
clined sides of the ribs make with the axes of
said pins. The pairs of pins on opposite sides
of casing {¢ have transverse slots adjacent their
inner ends in which are disposed the ends of
bow spring members 2§ disposed af right angles
to each ather. Members 28 are disposed in mem-
bers {4 and {2, one of them having its bight
portion disposed inwardly of the other ang en-
gaging said other, the other spring engaging a
lug projecting inwardly from the closed end of
member 12. Springs 28 are widest at their mid-
portions and taper in width toward their ends,
the end portions thereof having parallel sides.
Tt will be seen that springs 22 tend to move pins
13 inwardly.

Member {8 has a small central projection i8¢
which is engaged by one end of o screw 22 which
is threaded into s member 22 in turn threaded
into peortion {46 of casing t3. Member £2 has
an enlarged portion 22¢ knurled on itg cuter
surface which is in substantial engagement with
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the end of member 8. Member 23 has an outer
smeoth cylindrical portion on which a member
25 fits and is rotatable. Screw 29 is secured
at its outer end to member 25 by being threaded
therein, The smooth portion of member 28 is
provided with graduations 23b spaced longitudi-
nally thereof and which are appropriately num-
bered. The inner end of member 25 is beveled
and its beveled surface is provided with circum-
ferentially spaced graduations 25¢ adapted to
cooperate with graduations 236 and with a lon-
gitudinal line extending longitudinally of mer-
ber 23. The graduations 25z are appropriately
numbered.

In cperation, when it is desired to measure the
interior of & bore or a concave cylindrical sur-
face, member 25 will be rotated and this will
move screw 22 longitudinally. Screw 22 engage
member {8 and member {§ together with mera-
per {4 is moved longitudinally of casing (8. The
ocuter surfaces of ribs {4a engage the hottoms of
the slots in pins {3 and said pins are moved out-
wardly until their terminals engage the surface
to be measured. The ribs %z and thus mem-
ber {4 are guided by the slots in the ends of
pins #3. The dimension can then he read on
ihe graduations 23b and 25¢. When member 25
is rotated in the opposite direction, member 22
will be moved toward member 28 .and -the springs
28 will then move the pins {3 inwardly as per-
mifted by the ribs ide. It is. now commuon to
have annular grooves in bores such as shown by
the grooves 2§ in the member 28. Such grooves
are commonly used fo receive O-rings now used
in large numbers for sealing purposes or to re-
ceive snap ring fasteners. O-rings are now well
Enown in the art and are shown in U. 8. Pat-
ent MNo. 2,384,364, The portions {3a on the pins
i3 are very well suited for measuring the diam-
eter of the grooves 23a, as shown in Fig. 2. In
Scme cases the grooves are narrow so that only
portions 3¢ can enter the same. It is common
to have grooves, such as shown at 28b in mem-
ber 28, as shown in Fig. 2, which grooves 28n
are of trapezoidal form in cross section, These
grooves have to be very accurately made and
it has heretofore been difficult to accurately locaie
and finish the same. With the present mircrom-
eter the inclined side of the groove can e
engaged by the semi-circular surface on portions
{30, as shown in Figs. 6 and 8, and the inclined
side can thus be finished. to properly receive a
snap ring which has an inclined side engaging
the inclined side of the groove. The end of mem-
ber 18 wiil be placed in contact with one end of
the bore 28, as shown in Pig. 6. The proper
finishing of the grogve is made much easier
since fewer dimensions are necessary. ‘The semi-
cireular surface of the porticns 12a¢ will engage
the inclined side of the groove at & point equal
to the diameter of the sealing ring. The angle
of the inclined side of the groove is known and
the diameter of the semi-circular surface on
porvion 43¢ is known as is the distance of the
bins {3 from the end of bore. 2% so that the in-
clined side can thus be aceurately measured and
finished. . '

The discloseqd structure of micrometer has sev-
eral advantages over the standard structures
now on the market. The pins {3 are engaged at
spaced points. They are held at their inner ends
by the engagement of the grcoves therein with
the ribs {4g and are guided accurately in the
holes in casing (ig. With the described struc-
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ture a large range of movement is possible for
the pins 13. In the present standard microm-
eters the range of movement is very small. The
bores or holes {id have considerable length and
a long bearing surface is_provided for pins 13
which results in greal accuracy.

From the above description it will be seen that
I have provided & novel structure of microm-
eter and one which performs new functions and
attains new resulis. The structure is compara-
tively simple and is easily operated. The device
has been amply demonstrated in actual practice
and found to be very suceessful and efficient.

Tt will of course he understood that vari-
ous changes may be made in the form, details,
arrangement and proportions of the parts, with-
out departing from the scope of applicant’s in-
vention, which generally stated, consists in a
device capable of carrying out the objects above
set forth, in the parts and combinations of parts
disclosed and defined in the appended claims.

What is claimed is:

1. A micrometer structure having in combina-
tion, a casing having a central longitudinal axis
and three or more substantially equally and cir-
cumferentially spaced apertures extending ra-
dially therethrough, & cylindrical pin fifting in
and movable radially of said casing in each of
said apertures, each of said pins having a groove
in its inner end extending transversely thereof,
3 wedge member having circumferentially spaced
ribs with flat outer surfaces extending at an
acute angle to said axis, said ribs fitting in said
grooves in the pottoms of said pins respectively,
said ribs being slidable in said grooves SO that
the bottoms of said grooves bear on said outer
surfaces of said ribs and the sides of said grooves
engage the sides of said'ribs, means for moving
said wedge member longitudinally of said axis,
and resilient means for moving said pins in-
wardly and holding the same against said ribs.

-9, The structure set forth in claim 1, said cas-

_ing being substantially cylindrical jin form and
having a closed chamber therein extending in
front of and enclosing said wedge member.
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3. A micrometer structure having in combina-
tion, & casing of general cylindrical form thus
having a central longitudinal axis, said casing
having four circurnferentially and substantially
equally spaced cylindrical apertures extending
radially therethrough, & eylindrical pin movabie
radially in and fitting in each of said apertures,
said pins being dispesed and movable solely in
said casing, a member movable in said casing
longitudinally thereof having four circumieren-
tially and substantially equally spaced ribs with
flat outer sides inclined at an acute angle to said
axis, said ribs having sides at right angles to said
outer sides, the inner ends of said pins having
slots ‘in the bottoms thereof shaped to fit over
gaid ribs with the bottoms of said slots bearing
on said outer surfaces of said ribs, means for
moving said member longitudinally of said cas-
ing, and resiiient means engaging said pins for
moving the same inwardly, said pins having nar-
yow ribs extending from their outer ends cen-
trally thereof having outer convex surfaces
whereby said last mentioned ribs can engage cir-
cumferentially spaced points of a cylindrical sur-
face.
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