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UNITED STATES

PATENT OFFICE.

JOHN A. MACDONALD, OF LOWELL, MASSACHUSETTS.

MICROMETER-GAGE.

SPRECIFICATION forming part of Letters Patent No. 384,771,>dated June 19, 1888.

Application filed March 21, 1837, Serial No, 231,674. '(No model.)

To all whonv it may concern: .
Be it known that I, JoEN A. MACDONALD,
a citizen of the United States,residing at Low-
ell, in the county of Middlesex and Common-
wealth of Massachusetts, have invented a cer-
tain new and useful Improvement in Microm-

eter-Gages, of which the following is a speci-

fication.

My invention relates to micrometer-gages, .
and has for its object to attain greater ease of
adjustment and greater accuracy - of measure-
ment, ‘ '

In the accompanying drawings, Figure 1 is
an isometric view of a micrometer-gage pro-
vided with my improvement; Fig. 2, a side

elevation of the same, the movable jaw, slide,

and operating parts being in eentral vertical
section, the scale being omitted from the beam
of the instrument; Fig. 3, a section on line xx
in Fig. 2 to show the means of holding the
slide immovably upon the beam; Fig. 4,anen-
larged central vertical longitudinal section of
the slide, the micrometer - screw, and the
sleeves; Fig. 5, a:section on the line ¥ y in
Fig. 4. . -

A is the beam of the instrument,and carries
a fixed jaw, B, at one end of the same in the
usual manner, and is also provided with a
scale, ¢, also in the usual manner, .

The beam A is provided on its face,nearits
lower edge, with a series of rectangular holes,
@/, which are most conveniently arranged at
intervals of one inch from center to center
of said holes. The most convenient way of
making the holes « is to groove the beam,
ag indicated at «’, and then to insert in this
groove small blocks &’,0f steel, of a size to fill
said groove, each of said blocks being of a
length less than an inch by the width of a
hole «'.- The blocks -¢® are secured in the
groove ¢* by any well-known means.

The slide C has an opening  to receive and
fit the beam A, and carries below said beam
a clamp, ¢, onehalf of which is formed in one
piece with said slide, and the other half of
which is secured to the slide by screws ¢ ¢’
The slide C is provided with a slot, ¢, imme-

diately in front of the groove «’, as shown in |

Figs. 1 and 3, through which slot reaches a
projection, ¢, of a width equal to the width
of one of the holes ¢/, said projection being

secured to or being a part of a spring,
the upper end of which is secured by riv-
ets ¢, or otherwise, to the slide C, which
spring presses said projection ¢® against the
beam and forces it to enter any. one of the
holes @’ over which it may be placed. -The
free end of the spring ¢® below said stud sup-
ports ascrew, ¢, provided with a milled head,

¢*, which screw turns in a threaded holein the:

free end of said spring and thrusts against
said slide and draws the projection ¢® away
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from the beam A and allows the slide to be. .

moved over.said beam without said projec-
tion catching in the holes a'. In the top of
the slide turns a set-screw, ¢, in the usual

‘manner, which does not,however,press against o
the gib E, but against a semi-elliptic spring,

F, the ends of which bear upon the gib. -The
notch of the gib E is just wide enough to re-
ceive and fit the upper part of the slide to pre-
vent the slide and gib from moving on each
other, and thus preventing, when the screw
¢ is turned down.against the spring I, the

slide from moving on the beam.

The inside of the clamyp ¢ is provided with
a series of annular grooves, ¢, and the sleeve
G is provided externally with an equal num-
ber of similar grooves, g, of equal: size and
depth, so that the notches in the clamp receive
and fit the annular projections between the
grooves of the sleeve G, and vice versa,a num-
ber of such grooves being used in order that
they may offset the errors of each other, and
that the sleeve may be turned in-the clamp,
but be incapable of longitudinal motion there:
in. The free end (the end at the right in' Figs,
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1, 2, and 4) of the sleeve Iiis provided with a

miiled head, ¢/, to enable the sleeve to be
turned in the clamp, and; as a matter of con-
venience, the head ¢’ may be formed in a sepa:
rate piece and secured to the sleeve by the
serew g% as shown in Figs. 2 and 4. ‘

The inner surface of the sleeve G is pro-
vided with a screw-thread, which engages the
thread of the screw ', secured to the mova-
ble jaw B’ of the gage. The jaw B'is of the
usual eonstruction, except that it is provided
with said screw I’ and with a sleeve, 0% which
surrounds said screw b’ concentrically there-
with, but out of contact therewith. =

The movable jaw B’ i prevented, when de- . "
} e
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sired, from moving on the beam A by a set-
screw, 0%, gib F, and spring T, these parts
being precisely like the corresponding parts
marked ¢ B T, above described.

It is-evident that when the jaw B’ is free to
move on the beam, turning the sleeve G will
cause said jaw.toapproach or recede from the
fixed jaw B.  Suppose the screw d' to have
forty threads to the inch, it is evident that
a. complete revolution of the sleeve G will
move the jaw B’ onefortieth of an inch.
The sleeve J* enters a larger sleeve, ¢, secured
to the sleeve G; so' that turning. the sleeve G
causes the sleeve ¢* to move over the sleeve b?
toward or away from the movable jaw. The
end of the sleeve’ g* nearest the fixed jaw is
beveled, as shown at ?'in Figs. 1, 2, and 4,
and on this beveled end are marked twenty-
five graduation-lines, b at; as' nearly as pos-
sible, equal intervals, which lines 3° are num-
bered:- from 0 to 24, and on the sleeve 17 .is
marked a line, 8 (shown in Fig. 1,) which
serves-as an index to which the graduation-
lies: on the sleeve ¢' are to be turned, and
with which they are to be compared. The
screw ¥, having forty threads to the inch,
turning the:sleeve G one twenty-fifth: of a
revolution, will cause the movable jaw to ad-
vance toward or recede from the fixed jaw one-
thousandth of an inch,
possible to make an absolutely-perfect screw,
the index-line & (shown in Fig.1).is not a
straight line, as it would be if the serew were
perfect and the graduation-lines on the sleeve
g* were at perfectly equal intervals from each
other. - The index-line {* is drawn by mark-
ing the places on thesleeve ¢* where the ends
of the graduation-lines 7% successively stop
when a number of pieces, knownto vary from
each other in thickness by successive thou-
sandths of an inch, are successively held be-
tween the jaws of the gage and in contact
with both of said jaws, and by connecting the
points or places so marked by drawing the
line ?® through them all.

The deviations of the line J* are exaggerated
in Fig. 1 beyond what would oceur in prae-
tice, for the purpose of illustration.

It will be seen that the indicating-sleeve
consists substantially of two overlapping parts
or sleeves, G and g% the overlapping end of
the larger sleeve, ¢', being externally serew-
threaded and tapering, as shown in Fig. 4 at
g, and slotted at g° A nut, ¢° tapering in-
ternally, engages the serew g’ and contracts
the overlapping end of the sleeve or part g
and prevents said sleeve g* from turning or
slipping on the sleeve G. By loosening the
nub g° the parts ¢* G may be moved endwise
and turned on each other to bring the zero-
mark or starting graduating - mark of the
sleeve ¢* into correspondence with the index-
line ?® of the gage.

The movable jaw B’ carries an adjustable
pointer, D, the same being a strip of sheet
metal provided with a slot, d, through which
is passed a set-screw, @, which turns in a

e

Inasmueh as it is:im- .
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threaded hole in said movable jaw and holds
the pointer in the desired position, the free

end of the pointer being bent down nearly -

into contact with the beam A,where the scale
« is marked thereon.

‘When the screw ' is loosened, the pointer
may be Adjusted lengthwise of the beam to
bring the indicating end of the peinter to the
0 of the seale ¢, when the jaws are in contact
witheach other,thus correctingany errorin the
original placing of the 0 .onsaid scale a,or any
inaccuracy subsequently caused: by the grad-
ual wearing of the inner faces of the jaws.

The free ends of the jaws are hardened to
prevent them from wearing, and the ends of
the blocks ¢ are also hardened to prevent
them from wearing, and are ground to give
them a better finish and to enable the holes or
spaces ¢« to fit the projections ¢® with the
greatest possible accuracy. )

To keep the jaws parallel with each other,
the free end of the serew &' is lengthened out,
asshown in Figs. 2 and 4, and provided with
a cylindrical head, 7, which enters and fits the
enlarged cylindrical chamber ¢° in the sleeve
G, and ‘holds the movable jaw B’ at right an-
gles to the beam A, and also prevents the
serews " G from wearing on -each other.

The instrument above described isa con-
venient form of micrometer-gage, operated by
a measuring-serew and having the portability

and adaptability of an ordinary slide-gage.

I claim as my invention—

1. In a ‘micrometer-gage, the :combination
of the beam provided with a jaw rigidly se-
cured thereto, a slide provided with a clamp
and adapted to be moved on said beam, or to
be immovably secured thereon, a jaw sliding
on said beam and provided with a screw, a
sleeve turning without advancing in said
clamp, and being internally threaded, and
said screw being externally threaded and en-
tering and engaging said sleeve, as and for
the purpose specified.

2. In a micrometer-gage, the combination of

“the beam provided with a jaw rigidly secured

thereto, a slide provided with a clamp and
adapted to be secured on said beam, a jaw
sliding on said beam and provided with a
screw, a sleeve provided with external annu-
lar grooves and projections to receive and fit
corresponding annular projections and grooves
within said clamp and being internally
threaded, and said screw being externally
threaded and entering and engaging said
sleeve, as and for the purpose specified.

3. The combination of two sleeves, one ar-
ranged around the other and adapted to slide
the one upon the other, one of said sleeves be-
ing provided with a micrometer-screw and the
other of said sleeves being internally threaded

to engage said screw, the outer one of said

sleeves being provided with graduation-marks
which extend to its central opening, and the
other of said sleeves being provided with an
index-line, substantially as described, so that
turning said sleeves the one upon the other
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until the same graduabwn mark comes .3 sec-
ond time over said index-line will cause said
sleeves to advance relatively to each other an
amount equal to the piteh of said serew, said
index-line being determined by experiment
and varying from a straight line more or less,
according to the errors of said screw, as and
for the purpose specified.

4. In a micrometer-gage, the combination of
the beam having a jaw rigidly secured thereto,
a slide provided with a-clamp and adapted to
be secured to said beam, a jaw sliding on said
beam and provided with'a screw, a sleeve turn-
ing without advancing in said elamp, and pro-
vided with an 1nte11ml screw-thread and-sur-
rounding and engaging said screw, another
sleeve surrounding said first-named sleeve and
moving with said secrew and having an index-
line thereon, and a third sleeve secured to
said first-named sleeve and moving therewith
and surroundingsaid second-namedsleeve,and
having itsend beveled and marked with gradu-
ation- lme as and for the purpose specified.

5. The eombmfttmn of the beam, blocks of
steel having their ends hardened and ground
secured to said beam at equal intervals from
each other, a slide movable on said beam, and
a projection carried by said slide andadapted
to enter the spaces between said blocks and to
reach across said intervals, as and for the pur-
pose specified.

6. The combination of the beam p10v1ded in
its face with a groove, blocks of steel having
their ends hardened, ground and fixed in sald
groove at equal intervals from each other, and

ol
a slide movable on said beai, and-a projec-
tion carried by said slide adapted to enter the

spaces between said blocks and to reach across
said intervals, as and for the purpose specified.

7. Ina micrometer-gage, the combination of 40

the slide movable on the beam of said gage; a
gib interposed between said beam and said

slide and having a notch adapted to receive:

and . fit said slide, a semi-elliptic spring ar-
ranged between said gib and said slide, and a
set-screw-turning in said slide and thrusting
against said spring to erowd said spring upon
said gib and to hold said gib in contact with
said beam, as and for the purpose specified.

8. In a micrometer-gage, a graduated indi-
cating-sleeve formedin two overlapping parts,
an end of the larger part being tapering, slot-
ted, and eztemally screw- thleaded in combi-
nation with a nut internally taperlno and
adapted to engage said screw-threaded end of
said larger part, and by contracting the same
to prevent said parts by friction on each other

from slipping or turning on. each other, and. .
-when loosened to allow said parts to be moved.

endwise and turned on each other to bring the
starting graduating-mark of said sleeve to cor-
1eﬁpond with :the index-line of said gacre, as
and for the purpose specified.
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In witness whereof I 'have signed this spem- L

fication, in the presence of two attesting wit-
nesses, this 18th day of March, A. D. 1887.
JOHN A, MAODO\IALD
Witnesses:
ALBERT M. MOORD
GERTRUDE M. DAY»
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