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(Nu mudel )

To all whom uﬁ M J concern:

Be it known that I, CHARLES H. HOPKINS,
a citizen of the United States, residing at
Manchester,in the county of H1llsb0r0uwh and
State of New Hampshire, have mvented cer-
tain new and useful Improvements in Appa-
ratus for Lining Engines; and I do hercby
declare the fﬂllowmﬂ* 10 be a full, clear, and
exact description of the 1uvent10n such as
will enable others skilled in the art to WhICh
it &ppertams to make and use the same.

This invention relates to instruments f01

lining up engines, the objects being to econo-

mize tlme and labor and to do this work more

aceumtely than 113 can be done n the mdl-;

- Dary way.

The invention Wlll be fully set fmth in the

- following spemﬁcahon and clalms and clearly
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~ratus whmh is adapted for use at the oppo-
~ site end of a c¢ylinder or at that end near-
estthecrank. Fig. 41is an enlarged cross-sec-
- tion,showing a detml of myinvention. Figs.
Es! and 6 are enld,rﬂ'ed details, in broken eleva-__

tion, showing the eentel part of that portion of

1llust1&ted in the drawings- accompanying
and forming a part of the same, of which—
Figure 1 1eplesents the interior.or bore of

a steam -engine cylinder in longitudinal sec-
- tion havmﬂ' my improvements’ shown in sec+
~ tional elevatlou applied thereto. Fig. 2shows
a broken end elevation of asteamn- cylmder in
“which.is placed that portion of my improved
‘apparatus adapted for use at that end of a
cylinder farthest away from the engine-crank
"Fig. 3 1s a snmlar view

or drwmﬂ'-slmft
show ing that ‘portion of my improved appa-

- my appamtua deSIgned for use at the end of
- a cylinder near est the engine-crank., Fig. 7
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isa detail in cross- Seetlon - Fig. 8isa m0d1-
ication of one feature of my mventlon

Similar reference -letters

radially and at triangular pomts, all the

legs being capable of adjustment in unison

by the mampulatmn of a suitable hand-wheel

 locatedin thecenterof said castings,together

g0

with other detailstobe hereinafter desel ibed.
Referring to the drawings by letters, A r ep-
- resents the interior of & steam -cylinder in.

...ﬂ

‘denote corre-
“sponding parts throughout the various views.

The invention comprises a pair of castings
- to which are attached three legs projecting

T

—

firmly in position.

whwh I place my 1mproved appalatus when

‘required for use.

B is a casting which may be ma,de in the

formof a frame for the purpose of lightness.
This frame has a central perforation to which
is fitted the hub portion of a hand-wheel C,
| and for the purpose of retaining said hub in -
‘the perforation of the casting B a disk'D, of
Jlarger diameter than the hub, may be seeured
the1 eto by serews d, as seen in Fig. 4, said
‘disk being centrally pelforated as at d’ _
- The ad,]usmble or extension legs E-are
‘mounted in bearings b, formed in the casting
B, and may-be 11m1ted in their radial motwn
and at the same time pwvented from motion
-rotatweI} by means of a pin or screw ¢,which
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passes loosely through an elonwa,ted opening

ed to the extension-legs, and sa,ld legs may be

' in one side of the bemmﬂ' b and is thread-
70

provided with detachable tips ¢/, havmﬂ* con-
ical points for accommodatmw the unploved.

instrument to V&IIOHS sizes of cylinders, all
of which is shown in Fig. 4, the otherwise
limited adjustment of the leﬂ's being p10V1ded-

75

more especially for setting the mstrument- -

attached to or f01 med upon the hand wheel

The leﬂ's Eareinteriorly
threaded to fit a threaded spmdle F, which
‘carries a beveled pinion G, all three of the
pinions G meshing with beveled gear-teeth ¢,

0, so that by rotating the hand-wheel C in -

either dueetlon all the leﬂ‘s E will be moved

radially within their bea,rmﬂ's b either out-
‘ward or inward, ‘according 130 the dnectwn of -
-rotatlon of smd wheel C, the pm or serew e

To famhtate pla,cmﬂ* the instr ument pmp-' o

_611}" in position in either end of a cylinder,
the legs E may be provided near their outer
| ends with a collar H, which may be conven-

iently secured thereon by a set-screw £, said

90

| collars being provided with a latemlly—pm- -
| jeeting arm h extending beyond the pointof
the leg K, and when these arms A" come in
contact with the end of a cylmder A, as in
'Fig. 1, the wheel C will be rotated in a, direc-

_twn to cause the legs E to be thrown outward
“until they bear sufﬁclently strong against the
interior of the ¢ylinder to hold the 1mpmved
instrument in proper position. |
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111 orde1 to have the legs K mtércha,n ﬂ‘eable -
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one With another, a check-ﬁut e* may be

- threaded to the threaded portion of the con-

1cal tip €', as shown in Fig. 8.
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By this means
the said tips may be adjusted accurately to
make all three legs the same length, and then
by turning said check-nut e? tightly against
the lower end of the leg E said tips are pre-
vented from rotating. | |

The description thus far defines the con-
struction of my improved apparatusforeither
end of a cylinder; but the faces of the hand-
wheels differ one from the other—for in-
stance, the wheel C has simply a small hole
¢’ through its center, in which is secured one
end of cord X, as shown in Figs. 1 and 2, this

cord being carried forward through a larger

central perforation c* formed in the other
wheel C’ at the opposite end of the cylinder.
- My invention contemplates the indication
of the true center of that end of the cylinder
last mentioned (the one nearest the shaft) by

means of two or more pointers which are op-

erated by contact with said cord X, and when
sald pointers register with certain marks
made for the purpose the free end of said cord
will be secured and the mechanic having the
work of lining the engine will be certain -of

- the point at which the driving-shaft must be
~ placed. The wheel C' has a circular recess,

30

as at ¢, in which suitable pointers I are piv-
oted, several perforated bearing-surfaces ¢t
being provided therein, as in Fig. 5, to which
will be secured by screws 7 a cap J, asin Fig.
6. 'This cap will be provided with a central
perforation and with slots j/ in its edge for
exposing to view the graduations or marks ¢

and the pointers I, and -in order to exclude

as much as possible of the dirt and dust from
the chamber containing said pointers which
would otherwise enter the same I may pro-
vide an outer cap or cover K, having a cen-

‘tral perforation £k, openings %', registering

- with the slots 7' of the inner cap J, and elon-
~ gated openings /&* near its periphery through

45

which the fastening-serews %° are passed and

~ threaded to the hand-wheel C’, the openings

- 50
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k? being sufficiently long to permit the disk
or cap K to be rotated for covering or un-

covering the slots 7’ of the cap J, as required.

T'wo or more pointers I may be pivoted in
position, as at ¢, the short ends 7' of which
are adapted to bear upon the cord X, as seen
in Fig. 5, so that the mechanic has only to

~draw the cord X tightly and move it slightly
until the pointers register with the marks o,
- by which may be determined the exact posi-

tion for the center of the driving-shaft.

In practice my improved apparatus is pref-
erably used with both eylinder-headsremoved,
and the casting or frame carrying the hand-

-wheel C'is adjusted in that end of a cylinder

A which is nearest the crank-shaft of an en-

‘said eylinder.

' Witnesses:
J. B. THURSTON, -
J. S. MASSECK.

| gine, while the frame carrying the hand-

wheel C is adjusted in the opposite end of

then passed through the center opening ¢? of
the wheel C’ and carried to a point beyond
the crank-shaft of an engine. The cord is
then moved slightly, while being drawn taut,
up and down and to the right and left until
the pointers I register with the marks ¢5, when

-sald cord will be made fast to any convenient

part of an engine, and the bearings of the
crank-shaft will be so adjusted as to cause
the center of said shaft to register with said
cord, whereby the perfect alinement of an
engine is effected. | |
~Having described my invention, what I
claim is— I |

1. In an engine lining-up apparatus, a pair

of frames adapted for adjustment within a

cylinder one at each end, a cord adapted for
attachment to the center of one frame and to
pass loosely through the center of the other,
and means comprising pointers pivotally at-
tached to the last-named frame and adapted
for movement by said cord for determining
when the cord assumes a position accurately
central therein. | -

2. In an engine lining-up apparatus, a pair
of frames one for the interior of each end of
a cylinder, three or more extensible arms se-
cured therein, meansin each frame for simul-
taneously moving all said arms for contact;
with the interior of said cylinder, a cord at-
tached to the center of one frame and passing
loosely through the other, pointers pivotally
attached to the last-named frame and adapted
for movement by said cord, and suitable

marks for determining the normal position

of said pointers and the central position of
the cord within the cylinder. .
3. In'an engine lining-up apparatus, a pair

of frames one for the interior of each end of

a cylinder, three or more radially-extensible
arms secured therein and provided with ex-
tensions for contact with the end of said cyl-
inder, a cord attached centrally to one of said
frames and passing loosely through the cen-
ter of other frame which is provided with
suitable pivoted arms or pointers and marks
showing the normal position of the latter, the
sald pointers adapted for movement by said
cord, and means for simultaneously operat-
ing said radial arms for engaging or disen-
gaging the cylinder. | |

- In testimony whereof I affix m v signature
In presence of two witnesses. '

CHARLES H. IIOPKINS,

. The cord X, which is secured 65
1 within the center opening of the wheel C, is
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