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UNITED STATES PATENT

FRANK J. WATERS, OF PROVIDENCE, RHODKE ISLAND, ASSIGNOR TO WATERS ENGIN!
COMPANY, OF SACO, MAINE, A CORPORATION OF MAINE.

L

BORING-MACHINE.

No. 897,944.

Specification of Letters Patent.

Patented Sept. 8, 1908.

Application filed August 17, 1907. Serial No. 389,058,

To all whom 1t may concern:

Be it known that I, Fraxk J. WATERS, a
citizen of the United States, residing at
Providence, in the county of Providence and
State of Rhode Island, have invented certain
new and useful Improvements in Boring-Ma-
chines, of which the following is a specitica-
tion, reference being had therein to the ac-
companying drawings.

Like reference numerals indicate like parts.

- Figure 1is a view in front elevation of my
improved boring machine. Fig. 2 1s a view
in front elevation of the boring shaft, m
which the pattern bar and the cutter bar are
mounted.
tion and partly in vertical section on line u «
of Fig. 4, showing the tail-stock, the boring
shaft, mounted near one end within the pat-
tern holder, together with the means of ad-
justing said holder upon the machine frame.
Fig. 4 1s a view in vertical section as seen on
line » v of Fig. 3. Tig. 5 is a top plan view
of the pattern, pattern holder and saddle, the
latter being mounted on the boring shatt.
Fig. 6 is a view in top plan of the boring
shaft. Fig. 7 is an inside face view of one
of the halves of the boring shaft. TFig. 8 1s
a view in front elevation of the rocking arm
or lever, together with the pattern bar and
the cutter bar at its respective ends.  Fig. 9
is a sectional view (on an enlarged scale) of
the boring shaft, as seen on line w w of Ifgs.
1 and 2. Tie. 10 is a central, vertical sec-
tion of the pattern bar (on an enlarged scale),
as seen on line z z of Fig. 8. Fig. 11 1s a
sectional view of one end of the pattern bar,
as seen on line 4 y of Fig. 10. Fig. 12 is a
perspective view of one of the shields to pro-
tect the cutter bar. Fig. 13 1s a view, partly
in end elevation on line z z of Fig. 1, showing
the engine cylinder in position upon the

Jathe carriage and the boring shaft and cut-

ter bar within said cylinder, during the bor-
ing operation. '

My invention relates to boring machines
and is intended for the boring of holes of 1r-
regular or varying cross sections, but of uni-
form eccentric diameters.

It consists of the novel construction, com-
bination and arrangement of the several
narts as hereinafter described and claimed.

In the drawings my improved machine 1s
represented as cutting the irregularly curved
bore of the cylinder of a rotary steam engine,
such as is particularly specified in my pend-

Fig. 3 is a view, partly in eleva-.

sl

A

ing application for Letters Patent, filed here-
with, being Serial No. 389,057.

In Fig. 1 is shown a lathe of usual con-
struction, having a central longitudinally-
slotted bed or frame 1, a head-stock 2, a tail-
stock 3, carriage 4, face plate 5 and feed
screw 6, all made and operating in the com-
mon and well-known manner. The shaft 7
is mounted in the head-stock 2 and is rotated
by a pulley (not shown) and turns the face
plate 5, as usual. The boring shaft 8 1s
mounted axially upon the center or spindle
9 of the head-stock 2 and upon the center or
spindle 10 of the tail-stock 3. A collar 11
supports the end of the boring shaft 8 adja-
cent to the head-stock 2. The face plate 5
has the usual radial slot, through which the
dog 12 extends, being clamped thereto by the
nuts 13, 14, which engage the threaded poi-
tion thereof. The opposite end of the dog
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12 is transversely bored or tapped for the

reception of a set screw 15, which passes also
through the collar on one side thereof and
bears against the boring shaft 8, as seen n
Fies. 1 and 2.

The carriage 4 has clamps 16 screwed
thereto and supports and holds in place the
cylinder 17, through which the irregularly
curved bore 18 is to be formed by the cutting
tools in the cutter bar 19. This carriage 4
travels on ways 20 upon the upper surface of
the bed of the lathe, and the movable tail-
stock 4 travels on other ways 21, parallel to
the ways 20, as usual. The carriage 4 moves
automatically along the feed screw 6, which
is rotated by gearing (not shown) and Is
thrown into or out of engagement with the
feed screw 6 by the handle 22, in the usual
manner. The handle 23 moves the carriage 4
along the feed rack 24, but these carriage

movements, not being any part of this mmven-
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tion need not be further described, as they

are well-known.

The boring shaft 8 is separately shown 1in
Fig. 2, and on an enlarged scale 1n If1gs. 6 and
7. and on a still larger scale in Ifig. 9. 1t 1s
made in two halves abutting along the dia-
metrical plane, indicated by the longitudinal
line 81 in Fig. 6, each half being semi-circular
in cross section, as seen in Fig. 9, with the
inner face substantially plane, as shown in
Figs. 7 and 9. The boring shaft 8 1s concen-
trically reduced at one end (adjacent to the
tail-stock 8 of the lathe), as represented at
95. One half or longitudinal section of the
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boring shaft 8 is eut away at intervals on its
periphery, as illustrated at 26 in Fig. 9, for
the reception of the bolts 27, by which the
two halves or sections thereof are fastened
together, the other half or section being

tapped for the threaded end of each bolt 27
as seen at 28. By cutting the sockets or re-

cesses 26 of suflicient depth, the heads of the
bolts 27, when in holding position, lie wholly
within the peripheralline of the boring shaft .
- The boring shaft 8 has the diametrieal slot
29 (one half of said slot being in each half sec-
ction of the shaft), through which the cutter
- bar 19 1s mounted slidably and also has a
15 diametrical slot 30 (one half thereof being in
each hall section), through which a pattern
bar 31 i1s slidably mounted.
FKach half section of the boring shalt 8 has
the peculiarly-shaped longitudinal recess or
20 -slot 32, shown in plan in Fig. 7 and in cross
section in [ig 9, the longitudinal sides of this
recess or slot 32 are angularly inclined in the
manner and for the purpose presently ex-
plained. Kach flange 33 of the recess or slot
5 32 1s tapped, as represented at 34, for the re-
ception of bolts 27, which with the other
bolts 27, previously described, serve to fasten
the two hall-sections of the boring shaft 8
together.
30 Iach half-section of the boring shaft 8 has
a central, radially-directed circular aperture
35, 1 which 1s mounted, adjacent to each

by

10

shub, a bronze bearing 29* whose peculiar

form in cross section is illustrated on an en-

35 larged scale, in I'ig. 9. Each bearing 29* has
a conlcal seat at its inner end and a circular
socket at its outer end and also a circular
concentric bore. A key 30" secures each
~bearing 29* in position in the boring shaft 8.
40 A lever or oscillating arm 82 has a cen-
trally located hub 83 on each side, extending
~at a right angle. A trunnion 84 extends
axially from each of the hubs 83 and fits ro-
tatably in the conical seat of the bearing 29,

> This bearing 29* may be channeled for the
passage of o1l to lubricate the trunnion 84.
The oscillating arm 82 and each hub 83 and
trunnion 84 thereof are bored, as shown in
Fig. 9, and a tubular pivot 85, having one
end closed, and there provided with a head
86 extends diametrically through the boring
shatt 8, the oscillating arm 82 and the hubs
and trunnions thereof. The opposite end of
the tubular pivot 85 is open and screw-
threaded both on its outer and inner sur-
faces. A nut 87 engages with the exterior
screw threads of the tubular pivot 85 and is
contained within the adjacent circular socket
of the bearing 29*. A screw plug 89 engages
with the interior serew threads of the tubular
pivot to close the same at that end. The
screw plug 89 is not headed and its exposed
end 1s made to conform in surface to the
peripheral curvature of the boring shaft 8, as
65 1liustrated in Fig. 9.

o0

235

trunnion 84 of the oscillating arm 82.
cutter bar 19 is pivotally connected at 91

respectively.

The screw plug 89 has |

897,944

a longitudinal oil duct through it, indicated
by dotted lines. The tubular pivot 85 has
two openings 88 through it on one side. il
introduced at the outer end of the oil duct of
the screw plug 89 passes therefrom into the
tubular pivot 85 and thence, through the two
openings 88 into the space between the bear-
g 29* on each side, and so lubricates each

The

with the oscillating arm 82. A cutting tool
36 1s mounted at each end of the cutter bar
19 1n a longitudinal slot 37 thereof, shown in
dotted lines in Fig. 8, and is held therein in
adjusted position by the set screw 38.

T'he rght-hand end 25 of the boring shaft
8 1s held by the center or spindle 10 of the
tail-stock 3. The boring shaft 8 is also sup-
ported loosely by the pattern holder 39,
which has a collar 40, whose bore is beveled,
as shown m Fig. 3. A bushing 41, made in
two semi-circular sections, has its external
surtace tapered, but its inner surface cylin-
drical, to surround the boring shaft 8 This
bushing 41 extends through the collar 40
and serves both to center the boring shaft 8
in position and to take up the wear. Each
half section of this split bushing has an in-
tegral ear 42, which is tapped for the passage
of a screw 43, the latter entering the pattern
holder 39. Two nuts 44 and 45, the latter
being a check nut, hold each half-section of
the bushing 41 in position.

The pattern 46 has a flange 47, shown in
Fig. 4 as octagonal in form, by which it is se-
cured to the flange 48 of the pattern holder
39. A saddle 49 has a collar 50, through
which the reduced end 25 of the boring shaft
8 passes rotatably. The saddle 49 has two
bent sides 51, which terminate in flanges 52,
| y. DBolts 53 fasten the flanges 52
of the saddle to the flanges 48 of the pattern
holder 39. Bolts 54 fasten the flanges 47 of
the pattern 46 to the flanges 48 of the pattern
holder 39.
duced end 25 of the boring shaft 8 in snug
contact with the saddle collar 50, and is held
n adjusted position by the set screw 56.

The pattern 46 has a bore 57 through it,
represented by the irregular curved line in
Fig. 4. This pattern bore 57 has the same
diameters and curvatures as the bore 18
which 1s to be cut in the engine cylinder 17.

The pattern bar 31 is shown in Figs. 2, 4
and 8, but most plainly and on an enlarged

-scale m Fig. 10. It is made in two longitu-
dinal sections, fastened together by screws.

or rivets 90. , .

The pattern bar.31 has a slot 59 at each
end in which a block 60 is slidably mounted.
The block 60 has a central socket or recess 61
at 1ts upper end and also a screw-threaded
bore, as seen 1n Figs. 10 and 11. The lower
edge of the block 60 is formed into a concave

seat, seen 1n Ifig. 10, and also has a slot 62.

A collar 56 1s mounted on the re-
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A shoe 63, having in cross section a periph-
eral surface approximately 180° in extent, 1s
mounted loosely in said concave seat. 'The
longitudinal sides of the slot 62 extend n -
rections radial to the center or axis of curva-
ture of the oscillating bearing or shoe 63, as
shown in Fig. 10. A screw 64 has a threaded
shank, by which it engages the block 60, and
also a head 65, whose upper surface 1s 1n con-
tact with the upper surface of the slot 59.
The shoe 63 has a radially-extending stud 58,
which projects up into the recess 62 of the
block 60 tolimit the oscillation of the shoe 63.
The outer surface of the shoe 63 has a curva-
ture approximating the curvature of the pat-
tern, which latter is indicated by the line 66
in Fig. 10.

At each end of the pattern bar 31 on the
opposite sides thereof are the ears or plates
67, L-shaped in cross section, and secured to
the respective half-sections of the pattern
bar 31 by the screws 68. 'These ears 67 are
rounded at the bottom, as shown i Kig. 10,
and extend beyond the shoe 63, whose ends
abut them on both sides, as seen mn Fig. 11.

At the center of each pattern bar 31, a
bronze bearing block 35¢ is inserted m a rec-
tangular slot of said bar. It has a circular
aperture, which serves as a bearing for the
pivot 917 of the adjacent end of the lever or
oscillating arm 82. The bearing block 35°

35°¢
is a little narrower than the rectangular slot
made for its reception, and there is thus
formed a clearance to allow a slight lateral
play or movement of the block 35¢ in said
slot, to facilitate the pivotal action of the
pattern bar 31 upon the oscillating arm 82 n
the slot 30 of the boring shait 8. .

In Fig. 12 is shown one of the shields 69
used on the opposite sides of the cutter bar 19.
Each shield 69 is made of thin sheet metal and
has four bent ears 70 at its corners and also an
oblong central slot 71. These shieids are
placed as shown in Figs. 2, 3, and 8. As seen
i Fig. 8, the oblong slot 71 is of a size and has
such location as to furnish a clearance for the
pivot 91. The purpose of these shields 69 1s
to protect the pivot hole for the pivot 91 trom.
becoming clogeed with the chips of the boring
operation. '

The pattern holder 39 is made in two halt-
sections and is provided with flanges, which
are held together by bolts, as seen n Ifig. 3.
There is an octagonal inner edge or rim for
the pattern holder 39, indicated by the dotted
line in Fig. 4, and in whatever position the
pattern bar 31 may be, its ends or ears 67 are
always within said inner edge of the aperture
of the pattern holder, as illustrated in Fig. 4.

The pattern holder 39 has a standard or
tail piece 72, which by its flange 73 is fastened
by bolts 74 to the bottom flange 75 of the pat-
The standard or. tail piece 72
extends down through the central aperture ot

the lathe, as seen in Figs. 1 and 4. The |

standard 72, has a vertical slot 76, enlarged at
77. A cross bar 78 rests slidingly on the ways
20, 21, of the bed of the lathe, as best seen m
Fig. 4, and through its center, which 1s some-
what enlarged, a hole is tapped for the recep-
tion of a bolt 80. The head 81 of the bolt 80
extends into the enlarged slot 77, as seen m
Fig. 3 and shown in dotted lines In Iig. 4.
Two sliding dogs 79, each having a rectangular
aperture loosely surround the cross bar 78.
When the pattern holder 39 is properly ad-
justed lengthwise of the cross bar 78, as m Iig.
4, these dogs 79 are slid on the cross bar 78
until they come into abutment with the sides
of the central aperture of the bed of the lathe
and then the set screws 92 are tightened up
and hold the pattern holder 39 in said ad-
justed position. A nut 94 on the outer end of
the bolt SO secures the bolt 80, tail piece 72
and cross bar 78 together.

Having thus described the several parts of
my invention, I will now explain 1ts opera-
tion. |

The result to be accomplished by the opera-
tion of the machine is the shaping of the bore
18 of a cylinder 17 to exactly correspond to the
shape of the bore 57 of the pattern 46. It 1s
seen that in the case shown in the drawing
(Fig. 4) the line, which indicates the outline
of the pattern bore is made up of ares of dif-
ferent lengths and of different radii, thus pro-
ducing an irregularly curved bore. The bore

in Fig. 4 is intended to be the same as

show 11,
that represented in the cylinder shown mmy
said pending application for Letters Patent,
to which reference is hereby had, but 1t may
here be defined as a cylinder, whose walls are
equally distant from each other on everv line
passing through a given point which 1s ex-
terior to the geometrical center of the cylinder
bore. It is desired to make the bore of the
cylinder 17 of exactly the same diametrical
size and curvatures as the bore of the pat-
tertn 46. This work is done on a lathe, as
shown in Fig. 1. The eylinder 17, is mounted
and secured in position upon ti

he carriage 4,
which serves as a work-holder, supporting the
cylinder, which is to be bored, and, by means

of the feed screw 6, advancing said cylinder to

the cutting means for the progressive boring
operation.

As shown in Fig. 3, the pattern bar 31 1s
thicker from front to back than the width of
the pattern 46, and the outer ends or ears 67
of the pattern bar 31 extend beyond the pat-
tern 46, both in front and in the rear, and
upon both ends. -

As seen in Fig. 10, the outer surface of each
shoe 63 is in constant contact with the curved
surface 66 of the bore 57 of the pattern 46,
such contact being established -and mam-
tained by the screw 64, whose head 65 abuts
the inner end of the slot 59 of the pattern bar

31. Each end of the pattern bar 31 has such
a shoe 63. The oscillation of the shoes 63 18
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due to the fact that the outer peripheral sur-

tace thereof follows the curvatures of the

pattern 46. Thus, when the radius of the

curvature of the pattern bore is less at any

5 given pownt therein than that of another

‘given point which the shoe 63 has just passed,

the pattern bar 31 is slid in the slot 30 of the

boring shaft 8, and so at every diameter of

the pattern bore the bar 31 is pushed in one

10 longitudinal direction or the other by the va-

rying curvatures of the bore, the bar 31 being,

of course, always of the same length, but slid-

- ing 1n the slot 30 of the boring shaft 8, as it is

compelled to do by the varying diameters of

15 the pattern bore. Such movements of the

pattern bar 31 cause the oscillating arm 82,

which 1s pivotally connected thereto at 91/,

to rock upon its tubular pivot 85 to an equal

degree. The rocking of the oscillating arm

20 82, causes the cutter bar 19 to move m the

slot 29 to the same degree. As the oscillat-

ing arm 82 is pivotally mounted at 292, ex-

actly in the center therecof, the sliding move-

ments ol the cutter bar 19 are exactly the

26 same 1n length as those of the pattern bars

31, but are in directions opposite to the
movements of the pattern bar 31.

As the pattern 46 is fixed in position, being

adjustably set by the proper movement of

30 the pattern holder 39, but the boring shaft 8
rotates by means of the lathe pulleys; the
shoes 63 of the pattern bar 31 accurately fol-
low the pattern line in each rotation of the
boring shaft 8. Consequently, the cutters

35 36 give a corresponding and equal shape to
the bore 18 of the cylinder 17.  The inclina-
tion of the sides 33 of the recess or slot 32 of
the boring shaft 8, shown in Fig. 7, is such as
to correspond to the angular directions of the

40 oscillating arm 82 in its extremes of travel,
as Ulustrated in Fig. 2.

The washer or nut 87 draws the head 86 of
the tubular pivot 85 and thus seats the trun-
nions 84 of the oscillating arm 82 in the bear-

45 1ng 29* within the boring shaft 8.

This machineis adapted to bore any round-
ing hole of irregular shape, which has equal
diameters intersecting cach other eccentric-
ally. The oscillation of the shoes 63 enable

50 1t to Tollow the contour of the pattern bore,
but the stud 58 serves, by its abutting the

- radially directed sides of the recess 62, as a
stop device to prevent excessive oscillation.

- Itisobvious that if the boring shaft 8 were
55 held stationary and the pattern 46 were re-
volved the result would be the same, and as
this would be a mere reversal of the arrange-
ment hereinbefore described and embody the
same mechanical principle, such a construc-
60 tion would be within the scope of my inven-
tion. It is also obvious that instead of using

a lathe, as described, an ordinary horizontal
boring mill may be used, in which case the
boring bar would feed instead of the work,

of the boring mill.

I claim as a novel and useful invention and
desire to secure by Letters Patent :—

1. In a boring machine, the combination
of a rotatable boring shaft having two dia-
metrical slots and a central longitudinal re-
cess or slot extending between and opening
mto said diametrical slots: an osciﬁatory
arm centrally pivoted to the boring shaft in
sald longitudinal slot; a pattern bar slidably
mounted 1 one of said diametrical slots and
pivotally connected to the oscillating arm at

one end thereof; a cutter bar slidably mount-

ed m the other of said diametrical slots and
pivotally connected to the oscillatory arm at
the opposite end thereof; a cutting tool
mounted 1n the cutter bar; and means for
glving a reciprocating movement to the pat-
tern bar. . o

2. In a boring machine, the combination
of a rotatable boring shaft, having two dia-
metrical slots; a pattern bar slidably mount-
ed 1 one of said slots; a cutter bar, slidably
mounted in the other of said slots; a cutting
tool on said cutter bar; means for giving a

reciprocating movement to the pattern bar;

and a lever centrally pivoted on said boring
shaft and operated by the pattern bar to give
a reciprocating movement to the cutter bar.

3. In a boring machine, the combination
of a lathe having a head stock and a tail
stock; a rotatable boring shaft axially
mounted 1 sald head stock and tail stock;
a pattern bar carried by said shaft and capa-
ble of a reciprocating movement thereon
transversely of the shaft; a cutter bar car-
ried by the shaft and capable of a reciprocat-
ing movement thercon transversely of the
shaft, which cutter bar is provided with a

-cutting edge; means for communicating said

motion from the pattern bar to the cutter
bar equally and to the same extent; and a

pattern having a bore made in different arcs

transversely thereof, but continuous of each
other seriatim, with the surface of which
bore the pattern bar is consecutively in con-
tact, said shaft having its axial line parallel
with and eccentric to the axial line of said
bore.

4. In & boring machine, the combination
of a boring shaft made in two longitudinal
half-sections, each semi-circular in cross sec-
tion and each abutting the other on the
plane sides thereof, respectively, said sec-

tions being made each with two slots and an

mtermediate communicating recess and said
slots and recess of one section registering
with those of the other section: screws con-
necting said two sections and having their
neads contained in sockets, respectively, so

1 and the tail piece 72 would travel in the slot 65
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shaft; a pattern bar mounted slidably in
one of said registering slots; a cutter bar
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mounted slidably in the other of said regis-
tering slots; and an oscillating arm or lever
in said intermediate registering recess piv-
otally mounted therein and pivotally con-
nected to the pattern bar and cutter bar at
1ts respective ends. .

5. In a boring machine, the combination
of a shaft having a diametrical slot; a lever
pivotally mounted on the shaft; a cutter bar
mounted slidably in said slot and pivotally

“mounted on the end of the lever; and a cut-

ting tool on the cutter bar.

6. In a boring machine the combination
of a pattern having a pattern bore; a pat-
tern bar; and an oscillating shoe loosely
mounted on each end of the pattern bar and
%dapted to contact slidingly with the pattern

ore.

7. In a boring machine, the combination
of a pattern having a pattern bore; a pat-
tern bar thicker than the depth of said
pattern bore; an oscillating shoe mounted
foosely in each end of the pattern bar and
adapted to contact slidingly with the pat-
tern bore and whose length is equal to the
depth of the pattern bore; and two ears at
the opposite sides of each end of the pattern
bar adapted to move slidingly along the rim
of the pattern and to project radially beyond
the adjacent shoe and to hold said shoe
acainst longitudinal displacement.

8. In a boring machine, the combination
of a pattern having a pattern bore; a pat-
tern bar having a slot in each end; a tapped

block mounted movably in said slot and hav-

ing a concave seat at 1ts outer end; a shoe
mounted loosely in said seat and in shiding
contact with the pattern bore; a screw pass-
ing through the tap of said block and having
a head at its inner end in contact with the
closed end of said slot; and two oppositely

“arranged ears at each end of the pattern bar

45

o0

55

60

in abutment with the ends of said shoe and
projecting beyond the same.
9. In a boring machine, the combmation

of a pattern having a pattern bore; a pattern

bar having a slot at each end; a tapped block
mounted movably in sald slot of the pattern
bar and having a concave seat on its outer
end together with a central recess; a shoe

“having a convex surface and loosely mounted

in -said concave seat and in shding contact
on its outer surface with the pattern bore; a
stud extending from the convex side of sald
shoe into said recess of the block; a screw

passing through the tap of said block and
having its head in contact with the closed end

of the slot of the pattern bar; and two oppo-
sitely arranged ears at each end of the pat-
tern bar in abutment with the ends of said
shoe and projecting beyond the same.

10. In a boring machine, the combination
of a boring shatt having a diametrical slot;
a bar mounted slidably in said slot; a bear-

ing block inserted centrally through said bar | trunnionextending, from_ said, hub, which

its ends into sald slots, respective
tern bar slidably mounted in one of the slots;

S

| and having a central aperture; two washers

centrally bored and mounted respectively
on the outer surfaces of said bearmg biock;
a lever, whose outer end passes through said
aperture of the bearing block; a pivot con-
necting said lever and bar in the said bearing
block; and a pivot passing through said

washers and lever to constitute the fulcrum

ot the lever.

11. In a boring machine the combination
of a boring shaft having a diametrical slot;
a bar mounted slidably in said slot and hav-

70

75

ing a rectangular opening; a bearing block

inserted slidingly in said rectangular opening
but narrower than said opening, which block
has a central aperture, a lever, whose outer
end passes through the aperture of the bear-
ing block; and a pivot connecting the lever
and bar in said bearing block. _

12. In a boring machine, the combination
of a boring shaft in two longitudinal hali-
sections, having two diametrical slots and an
intermediate longitudinal recess olpening at

y; & pat-

a cutter bar slidably mounted in the other ot

said slots; a lever connected pivotally at its

ends, respectively, with the pattern bar and
the cutter bar and extending and movable
in said longitudinal recess; and a pivot ex-
tending through a central aperture of said
lever and through registering apertures of
said two half sections of the boring shalt.

13. In a boring machine, the combination
of a boring shaft in two longitudinal halt
sections, having two diametrical slots,” and
an intermediate central recess which opens
into said slots, respectively, and a central
diametrical bore; two bearing blocks each
having a central aperture and a conical seat;
a pattern bar slidably mounted m one ot the
slots; a cutter bar slidably mounted 1n the
other of said slots; a lever connected pivot-
ally at its ends, respectively, with the pat-
tern bar and cutter bar and extending and
movable 1n said longitudmal recess; a cen-
trally perforated trunnion on each side of the
lever rotatable in said conical enlargement
of the central diametrical bore; and a pivot
passing through the said bore, through said
trunnions and through a central aperture ot
sald lever. | |

14. In a boring machine, the combination
of a boring shaft made in two longitudinal
half-sections and having two -diametrical
slots; a pattern bar mounted slidably m one
of said slots; a cutter bar mounted shidably
in the other of said slots; a transverse bore
in the boring-shaft; two bearing blocks in-
serted in said bore and each having a central
perforation and a conlcal seat; a lever con-
nected at its ends with the pattern bar and
cutter bar, respectively, and having at 1ts
center on each opposite side a hub and a
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lever, hubs and trunnions have one continu-
ous circular aperture therethrough, said
lever, hubs and trunnions being mounted in
a recess in said half-sections of the boring
shaft, which opens into said diametrical
slots, 1"espectwely and 1s of a shape adapted
to allow an oscillation of the lever; and a
pivot passing through a central diametrical
bore of said half-sections of the boring shaft
and through the circular aperture of said
lever, hubs trunnions and bearing blocks.

15. In a bormﬂ machine, the combination
of a splht boring Shait havmﬂ a cliametrical
bore and a lonnltudmal recess; a centrally
perforated lever mounted in said recess and
having on each side a centrally bored trun-
nion shaped like a cone frustum; a tubular
pivot having two oil passages and extending
through the diametrical slot of the bormo
shaft and - hrough said apertures of the lever
and trunnions; a bearing having aseat shaped
like a cone frustum surroundmﬂ each trun-
nion on its tapering sides; a head on one end
of the tubular pivot constltutmo a closed end
thereot: exterior and interior serew-threads
at the open end of the tubular pivot; a pat-
tern bar mounted crosswise of boring shatt 3
cutter bar mounted crosswise of the shaft, a
pivotal connection between said lever and
pattern bar and cutter bar, respectively; a
washer engaging said exterior screw-—threads
8 SCrew pluﬂ engaging said interior screw
threads; and an oil duct through said screw
plug, all arranged so that oil infroduced into
the duct of thescrew plug flows into the tubu-
lar pivot and through the oil openings of said
pivot between said trunnions and the cup
bearings thereof.

16. In a boring machine, the combination
of a boring shaft having a Slot a, cutter bar
mounted shdably in said slot; a lever pivot-
ally mounted on the boring shait a pivot
connecting said lever and bar, and a shield
COVering said cutter bar at said pivotal con-
nection thereof.

17. In a boring machine, the combination
of a boring shaft havmﬂ* a slot a bar mount-
ed slidably 1n said slot 3l bearmn block hav-
ing a central aperture and mounted in a slot
of said bars, a lever pivotally mounted on the
shaft and pwotaﬂv connected with said bear-
ing block; and a shield having a central aper-
ture and & plurality of ears, the latter being

‘Inserted between said bea,mno block and bar

and extending over the bearmo block.
18. In a bormﬂ machine, the combination

of a rotatable bormm sha,lt having two dia-

lots; a central recess intermediate
le ngthwme of said shaft; a pattern

metrical s
said slots

897,944

bar mounted slidably in one of said diamet~

rical slots; a cutter bar mounted shidably in
the other diametrical slot; a lever pivotally
mounted in the boring shaft in said central
recess; a pivotal connection of said lever with
the pattern bar and the cutter bar, respec-
tively; means for supporting said boring
shaft &‘{1&11 y; a pattern having a pattern
bore and provided with flanges; a collar on
the boring shaft near one end thereof a, sad-
dle mteﬂral with said collar and havmﬂ'
tlanges; a stationary pattern holder having
ﬂanﬂes bolts fastening-the saddle flanges,
pattcm flanges and pattern holder flanges
together; a movable collar at the end of the
dormg shaft in contact with the saddle col-
lar; a set screw holding the movable collar m
an adjusted position; and means for rotating
the boring shaft, said pattern bar being ar-
ranged wruhm the pattern bore and a,dapted
to Totate with said shaft with its ends in con-
stant contact with the pattern bore.

19. In a boring machine, the combination
of a rotatable bormn shaft; a pattern bar car-
ried by the shaft rotatable therewith but
bhd&ble thereon; a pattern having a pattern

in constant contact; a pattern holder sur-
rounding the pat‘tern and having a circular
opening “with “a tapering bore; a bushing
made 1 two half-sections . mvmo a, strawht
bore i which said shaft is rotat&blv sup-
ported and also having a tapering exterior
surface to fit slidably into the tapering bore
of the circular opening of the pattern holder;
and means for holding said divided bushmcr
n position.

20. In a boring machine, the combination
of a lathe having along 1tud11'1ally slotted bed;
a pattern; a p%ttem holder having a standard
or tail piece provided with a vertical slot and
extending through the slot of the lathe bed; a
cross bar exbendmﬁ‘ across the lathe bed
from side to side and having a central thread-
ed aperture; two dogs slidable upon the cross

bar 1nto contact Wlth the sides of said lathe

slot and surrounding
screw through each dog bearing upon the
cross bar; a bolt passing throunh sald cross
bar and standard with its head in the slot of
the standard; and a washer upon the OPPO-
stte end of said bolt.
in testimony whereof I affix my signature

1n presence ol two witnesses.

FRANK J. WATERS.

Witnesses:
Howarp A. LAMPREY,
WARREN R. PERCE.
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