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UNITED STATES

PATENT OFFICE.

EDWARD W. CLARK, OF LOS- ANGELES,"GALIFORNIA, ASSIGNOR OF
ALVIN WELLS, OF LOS ANGELES, CALIFORNIA,

CYLINDER-GRINDING MACHIVE,

o_n"n-miv o

1,244,703,

To all whony it may concern:

Be it known that I, Ebwarp W. Crarg; 8
citizen of the United States, vesiding at Los
Angeles, in the county of Los Angeles and
State of California, have invented certain
new and useful Tmprovements in, Cylinder-
Ghrinding Machines, of which the following
is o specifieation. ’ '

This invention relates to improvements if
grinding and boring machines, and espe-
cially to machines of a portable character
which iay be placed on any of the cylinders
of an engine for grinding or boring the same
and may be readily moved from cylinder, to
eylinder upon o multiple ¢ylinder engine for
¢rinding or boring all of the cylinders.

Tt is an object of the invention to provide
» machine of the character mentioned with
& stand carrying the grinding mechanisnt
having o sufficiently broad base fo offer a
firm support, and te provide a base therefor
upon “Jhich, the stand may be:clamped after
the grinding mechanism has been properly
centered over the eylinder to bé ground, the
said base being first placed over and rigidly

_fastened to the. engine or cylinder..

Tt is also an object of the invention tc
provide n grinding and boring machine with
a tool cwrrying mandrel adjustable to va-
vious distances from-the center or axis of a
concentrically moving outer mandvel, the ad-
justing means for the tool carrying mandrel,
i)eing capable of guick actiop for approxi-
_miate adjnstinents, while additional fine ad-
justments are secured by slower acting mech-
anism. o : , ’
Xt is a further object of the invention to
provide a_grinding mechanism_in-which a
reciprocating feed device for ‘moving the
grinding tool longitudinally of the cyﬁnder
may be automatically reversed at-the ex-

-tiemes of the reciprocating movemerits; .
_ whereby .the mechanism

: “does "not require
constant attention. . s
With these and other objects in view the
jnvention comprises certain novel construc-
tions, combinations and arrangements of
parts as will ‘be hereinafter more fully de-
seribed and claimed, o .
Tu the aceompanying drawings forming
a part of this specification: o
© Figure 1 is-a side elevation of » grinding
and boring mechanism made in accordance
with this Invention and shown as centéred
over one of the cylinders of an engine, the

. broken away and.the

_enla‘r%ed scale talken upon the line 11—11 of

cylinder being broken away to'show a grind-
ing tool in position. ' ‘ .
IPig..2 is'a front elevation of thé said
mechanism. - , N
. Fig. 3 is a- top  plan view of the tool ¢urry-
ing and operating portion of the device, por-
tions of the supporting base being shown as
parts appearing upon
an enlarged scale. .

Fig. 4 is a top plan view of the mandrel 46

mecharism and showing the mechanism. at
the upper. end thereof for ndj.usting the ec-

I
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centricity of the inner or tool carrying man- .-

drel. : oL ‘
Itig. 5 is a detail sectional view upon an
enlarged scale showing tli€ - feed screw for

‘moving the mandrels carrying the grinding

and boring tools back ‘and forth, the parts’
being upon an enlargéd scale. ST
. Fig. 6 is an cnlirged detail sectional view
through the reversing: mechanism -control-
ling the movement of the worm ‘
operates the mandrel raising an
mechanism., ST .
. TFig. Tis a detail sectional view taken-upon
the line 7—7 of Fig: 6. o -
Fig. 8 is a.longitudinal cerntral. sections}
view through the mandrel mechanism of the

lowering

device, adjacent portions of the frame or -
85

carriasge in which it is mounted being also
shown. oo o .
Fig, 9 is a view partially in section and

“ partiallyin elevation of the automatic re-
_versing feed mechanism and-the trip mech-

anjsm therefor. 7
Fig. 10 is s ‘detail sectional view
upon, the line 10—10 of Fig. 9. .

Fig, 11 is o detail sectional view upon an

taken

Fig. 9. S
Fig. 12'is a detail view in side elevation
.of the mandrel mechanism mounted upon a
‘lathe. ‘ Lo e - '
. Fig. 18 is an enlarged central sectional
view thitongh the centering mechanism em-
ployed and applied to the-bottom of the
standard which- éarries the grinding mecha-
nisin, the centering mechanism being. shown
as extending into.s cylinder: :

Fig. 14°is a detail view partially in-plan
and partiajly in.section of a «iamond cen-
tering devi “for centering thé grinding tool.

Tn the adompanying dipwings the pre-

" ferved forms of the mechanism parts consti-
tutirig the improvements of the present in- 110
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vention‘have been illustrated and the details
and. features of the invention will now be
“more specifically described with rveference to
-'the 'said drawings. The present invention
is an improvement upon my previous appli-
‘cation for a patent filed December 10, 1914,
and bearing Serial No. 876,487, the parts set
forth in this application being adapted to.
accomplish substantially the same resiilts
with o more simple. mechanism and more
quickly adjustable parts. : T
-Referring to the said ‘drawings 12 indi-
cates a base frame which may Ez set over
the cylinders 13 of an engine, the said base
16 frame having elongated grids 14 adjustably
* connected with:-.end cross pieces 15. The
cross pieces 15 are provided with support-
ing legs or standards.16. The ends of the
- pieces 15 have elongated slots 17 ‘therein
-8 ndagted to receive clamiping bolts 18, The
heads of said bolts may .be inserted in any
one of the series of slots 19 formed in the
ends of the said ﬁids 14 according to the
‘distance desired. betwéen the grids. The
28 parts are readily adjustable .for adapting
the stand for use in connection with engine
-eylinders or other devices which it is desired
to grind,’ finish or bore. The grids 14 are
formed with a large number of holes therein
so that an engine, flinge may be easily:
clamped thereto by clamping bolts 20. The
surfaces of the grids are made preferably
smooth and true so that when the base of
the mechanism carrying stand or frame is
85 mounted thereon, the axis of the mechanism
* vill be aceurately perpendicular to the sur-
ture of the grids and when the said stand is
* centered and clamped in 1posit,ion above an .
engine cylinder -as by campinﬁ
and angle brackets 22, the eylinder will be
accurately ground.- It will be understood
that the grids 14 do not require any close
-or accurate adjustment with respect to each
other, it only being necessary to bring them
43 approximately to the desired positions so
‘that the stand may be supported thereby,
‘for proper centering as to the work to be
performed, after which it is clamped rigidly

10

40

n place. o

50 deustably resting upon the grids 14 is a
_mechanism carrying stand having a base
plate 23 from which rise stout standards 24.
The base plate 23 is accurately finished with
“respect to the standards 24 so that when said
.65 base plate rests upon the upper surfaces
of the grids 14, the said standards are ac:
curately perpendicular to the surfaces of said
grids. The upper ends of the standards.24
are braced and positively held with respect.
66 to each other by a curved. brace
yoke 25, the curved formation of the brace
being employed so that the mandrels below
maygbe put in place or removed from their *
iding means which-normally holds them..

85 1n operative pbsition betwqep the sﬁa.ndg_rds-.

-fectly fitting the opening 26 as possible, and

~disk preventing it from falling from place.

-side’ of the pieces 32 overhang the said

‘mounted 1mn the bore of the disk 27 nand the

bolts 21 °

_eylinder.

late or.

1,344,708

The base plate 28 not only forms a means
for holding the grinding and drilling mech-
anism in true position, but by reason of a
central opening 26 formed therein affords
means for ‘quickly centering the said mech-
anism with respect to its'work. The said
opening 26 is.carefully made and finished

70

-s0 that it is eccentric with the outer man-

drel of the grinding mechanism and so that
if said opening is -centered with respect to
a cylinder to be bored, the boring mechanism
will be accurately centered Wifi respect to
said cylinder. The said base plate 23 is
provided with a removable centering attach-
ment made up of a flanged disk 27 as per-

75

80

mechanisin adapted to extend mto and en-
gage the interior of the bore or cylinder to -
be ground or finished, the flange 28 of said
Depending from the disk 27 is a hollow pro- 85
jection 29 having an enlarged end portion
30, in. which are formed inclined seats or
sockets 31 to.receive spacing and centering
pieces 32. The heads of screws 33 on either g,
gieces and hold them movably in the sockets
1. The inner ends of the spacing pieces
32 bear against a tapered flaring head 3¢
formed upon an adjiisting bolt 85 which is g5
hollow projection 29. A thumb nut 36 ap-
plied to the upper réduced threaded por-
tion 87 of the bolt 35 is émployed for ad-
justing the said bolt dnd by means of the
flaring head 34 thereof, the spucing pieces
32. It will be readily understood Eby ref-
erence to Fig. 138 of the drawings that with
the centering attachment in place in the-
opening- 26, and the spacing pieces 32 in
the bore of a cylinder, the thumb nut 36 may
be manipulated, imd the base plate 28 of
the mechanism stand shifted until all of
the spacing pieces 32, preferably four in
number, touch the walls of the cylinder, 134
and the boring mechanism ~thus quickly
and accurately centered with respect to said
The bnse plate 23 may then be
tightly clamped upon the grids by the bolts
21 and the mechanism will be in position

100

105

115

for accomplishing the grinding or boring

operation desired. The centering attach-
ment is then lifted from place and laid
aside. o - .
Movably mounted: upon. the standards 24
is a cross head 40 having sleeve portions 41
which movably fit upon the said standards
24. The sleeves 41 are preferably provided .
with means at their upper and lower ends
for making a very close fit upon the stand-
ards 24 and yet be capable of sliding back
and forth thereon. Thus each end of each
sleeve is preferably previded with a ‘bush-
ing 42 having a flange 43 adapted to be -
held in a ‘socket 44 in the end of a sleeve 130

‘120

125
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by any suitable means, as for instance bab:
_bitting 45.

' A portion of the bushing 42
projects beyond: the babbitting and is pro-
vided with a'rimnber of slots 46 and a ring
nut 47 engages screw- threads upon the
slotted edge of said bushing for drawing
the said bushing snugly about the standarﬁ

. 24, If desired also a gland ring 48 may he

16

15

‘20

5

3a

- .the 'mandrel is held against longitudinal - )

: " engages an aperture in a stud 77 projecting
from the upper end of the . outer mandrel
51, A knuiled head ¥8.on the end of .the
said screw 76 permits of turning the same

35

40

45

50

65

v a0

Lz

‘trol the eccentricity of the grim'w!éh&1

gerewed, upon the outar threaded -edge of

‘the:said ring 47, packing or wicking 49 be-

ing held in‘place between the parts and
crowded against the standard 24, all as

“elearly shiown in Fig. § of the drawing. It

will be evident however that other kinds of

acking means or glands may be employed-
m the sleeves 41, withoiit departing in the
least from the spirit of the invention, the
one ‘iHustrated and described however, be-
ing an economical and effective means for

the purpose desired. A
The cross head 40 is provided with en
.elongated cylindrical casing. 50 within-

which is revolubly mounted an outer man-
drel 651. The upper end of said mandrel .
is provided with-a gear wheel 52, adapted to
mesh with a driving worm 3. The upper
end of said mandrel 51 ysually epgages a
bearing bushing 54 while the lower end pro-
jects a short distance below the casing 50,
the ij ecting portion having exterior screw
thréads' adapted - to be engaged by a ring
nut 55 and a locking ring nut 56 whereby

meovement in the casing 50. = - - )
" The end walls of the hollow mandrel 51 are
provided with openings 57 and 58 which ac-
commodate. a cylindrical casing 59 which-
carries an inner or.tocl careying mandrel
80. - The axis of the mandrel 60 is coinci-

‘dent with the axis of the casing 59, so that
‘an adjustment of said easing to and from

con-
tool
arbor and the size of the bore or of the in-
terior of the cylinder that may be operated
upon. In order‘to swing the casing 59:to-

the axis of the outer mandrel 51, will

‘ward or away from the axial center of the’

mandrel 51, hollow yokes or quadrants 61
and 62 are pivoted upon the upper and
Jower ends of the.mandrel 51, the pivot
pins 63 and 64 holding the sume being set
outside the openings 57 and 58 in such a po-
sition that when the quadrants are swung:
jnwardly. the casing &9 may be so_movec
in said openings 57 and 58 as to bring -the
axis of tﬁe inner mandrel- into coincidence
with the axis of the outer mandrel 51,:and
when said quadrants are swung outwardly,
the said cising 59 may be moved closer and.
closer to the peripheral wall .of the outer

“mandrel 51, giving the boring tool the

eccentric adjustment to. grind or

ropar
Pots, other article to the de-

bore. & cylindér or
sired size. . - R
The said quadrants 57 and 58 afford s’

the outer mandrel 51 and:having

g :
means of ‘quicldy adjusting the inner niaxll}"-
drel, and each of said quadrants is provided
with o toothed rack 65 and 66, struck upon

arcs with.the pins 63 and 64 ag centers, the .

axes of said pins being coincident. - An ad-
justing shaft 67 made somewhat longer than
earings

70

in the end walls of said mandrel, is provided

with gear teeth 70 and 71 adapted to mesh
with the teeth of the said racks 65 and 66,

the structure being such that when a wrench

or handle is applied to the squared end 72

_of said shaft 67 and the shaft turned, the
said quadrants: will be. turned upon their

pivot pins simultaneously, and exactly to

-the same degree. The pogition of the inner

mandrel with respect to the outer mandrel

may be quickly adjusted and yet with a

certainty of always preserving the parallel
relation between the axes of the two man-
drels. In order to obtain a further very
fine adjustment of the inner mandrel, the

. gear portion 70 of the shaft 67 is elongated
so as to project above the quadrant 61 and -
‘have applied thereto a lever or arm 73.. One
“end of said arm is usually formed with a -
-split band portion T4 which may be tight- -

ened upon the gear portion 70 for turning
the shaft 67, by the dpplication of a screw
driver to a screw 75. The outer end of the
arm 78 has a screw threaded aperture there-
in adapted to be engaged bv an adjusting

75

80

85

90

95

sceew. 76, the other end of which loosely. .

to miove the saidtarm 73 for securing.fine
shades ‘of adjustment in the shaft 67 and

the quadrants 61 and 62. ' A spring 79 in-’

terposec, between the outer end of the arm
73 ‘and the stud 77, and carried by the said

‘screw 76, normally forces the arm 73 away
from the stud 77, to the.extent. permitted
by the head: 78. Tt will be readily under-

100
105

110

stood that 4 quick although fine adjustment -

-of the inner: mandrel may be readily had

through the operation of the mechanism-just

_described. * By loosening the serews 75, the. -

shaft 67 may be readily turned irvrespective

of the arin 78 for quickly throwing theé .

115

quadrarits and bringing ‘the inner mandrel
approsimately to the position desired, after '

d “which by tightening the screw 75 and ma-
, 4 finer adjustmernt

nipulating the screw ‘76
may then be had. : .
. For removably holding the innér mandrel
60 .within: the “casing - 59, suitable bearings

‘are arranged at.the upper and lower ends

of snid. casing. At the upper. end, the cas-

.ing 59 is provided with in ,exte_riorl{ thread-

ed end portion, extending sufficiently above

.120

1256

the quadrant. 61. to ‘receive an interiorly -

-threaded flange of a collar 80, within which

are arranged ball bearings 81. The mandrel 130




.the bearing and: the inner member of said’

2

60 is somewhat reduced in-diameter within

bearing is rigidly secured thereto. . The said
reduced portion extends above the said bear-
ing 81 and is screw threaded to receive a

- pulley 82 by which the mandrel is rotated,

10

15

20

25

30

o washer or spacing ring 83 being interposed

‘between the ball bearing and the said pulley.”

A belt 84 of any-suitable kind extends from
the said pulley to any suitable source of
oWer. :

The lower end of the casing 59, is usually
fitted -in a" bearing bushing 85 fitted into
tlie lower end of said ensing and a screw
cap ring 86 engaging excerior threads on
the casing 59 holds the bushing in place.
A spacing rving 87 and an anti-friction

.washer 88 between the said ring 86 and the

lower quadrant 62, insures the keeping of
the said ‘quadrant flatly against the lower
end of the outer mandrel 51. The boring
or grinding tool is-usually made with 2
tapered eénd portion 89 upon its stewn ox
shank, adapted to fit into a tapered socket
90 in. the lower end of the mandrel 60." The
said mandrel 60 is centrally bored so as to
receive a tool holding shaft or rod 91, which

-is screw threaded at its lower end to engage
. a threaded opening in the tapered -en

89
of the tool shank.  The upper end of the
said shaft or draw rod 91 has a head 92

- bearing against the pulley 82 and provided

40

with a squared portion 93 by which it may
be turned. A grinding or boring tool may

readily be removed or put in place by a’

manipulation of the draw rod 91. In oider
to prevent oil from running upon the grind-
ing tool, an oil collecting cup 94 is prefer-
ably carried by the shank or tool, its upper
edge usually just receiving the cap ring 86,
as clearly shown in Fig. 8 of-the drawing.

“The difficulty heretofore experienced with

" vertically -arranged grinding and boring

45

- ated. -

1

mandrels, due to the running of the oil froni
the ‘parts, down upon the carborundam or
other grinding tools, is thus éntirely. obvi-

The worm 53 which drives the outer man-
drel is-carried by a transverse shaft 93 which
engages bearings at 96 and 97 cmried by
‘brackets projecting laternlly from theslecves
41, One end of the said shaft 95 is usually
squared at 98 to receive.a wrench or socketed

. handle by which it can be turned by hand

- BB

when desired. Generally, however, the said -

~ ghaft 95 is turned by a sprocket wheel 99

60

65

which is connected:by a sprocket chain 100
with another sprocket wheel spaced there-
from by a rod 101, a pulley 102 being adapt-
ed to turn snid sprocket wheel and engage
u driving belt 103 which extends to any suit-
able source of energy.not illustrated. - The
arrangement is such, as- will -bo-noted by
reference to Fig. 1 that the sleeves 41 may

rise and fall upon the standards 24 without

rod 107 iz pulled
movement, and which engage oppositely ar-

1,244,706

interrupting ‘the driving of the mandrel.
A similar ¢onnection with a source of power,

-not shown, may be provided for the belt 84,

whereby the constant dviving of-the innex -

mandrel will not be interfered with by the
raising and lowerin
the standards 24. *The- connection between
the sprocket wheel 99 is such that it may be

.disconnected and allowed to run free thereon

when desired, or vhen it is wished. to adjust
the parts by hand, through the application
of a handle or wrench to the squared end
93 of the shaft 95, To facilitate such aetion,
the shaft 95 is provided with a slot 104
within 4 portion of the gear 99 and the outer
end of said shafi is provided with a bore
to receive a ciutch rocll 103, The outer end
of the said rod is provided with a head 106 by
which the red may be adjusted. Tho inner
end of said rod is provided with a cross
head 107, the ends of which project jnterally

“trto en annular recess 108 formed in the

hub of the sprocket wheel 99, when the said
io the outward Yimit of its

ranged recesses 109 also in said hub, when
the said rod 105 15 pustied inwardly, wheve-
by the sprocket wheel 99 will be jocked npon

the shaft 95 and ecause the shaft to tum

therewith, all as will be voadily mnderstood

by reference to Figs. 5 and 7 of the drawing.
The boved end of the shindt 93 12 also pro-.

70

g ‘of the mechanism on |

75

80

85

. 9'(1

95

vided with a double pulley 110 for deiving

the mechanism. emploved in raising and
lowering the sleeves 41 and the reross head
40, Samid pulley 310 is usually rigidly se.
cured ‘to t]he' ghaft 95 by means of n «ef
serew 111, - .

Upon the other side of the sleaves 41 from

the brackets cavrving the beavings H6 and 07

are other brackets carrying beavings 1i2

100

113, in which is jonraaied a horizontal {raus-

verse shaft 114, To the center of said shaft
114 is secured a worm 115 adapted to mesh
with-a worm gear wheel 116,:the hub of
which has & threaded engagement with a ver.
tically arranged feed shaft 117, The upper

119

end of the feed shaft 117 is supported upon -

the central part of the voke plate 25. so that
it nay be-turned therein withenf vaising swd
lowering the feed shaft and the npper end
of the said shaft may be sqnared so that o
wrench or handle 118 may be appiied theista
for turiing the same by hand when desieeg
to adjust. the position of the parts tewipor-
rily. © The lower end of tha feed shaft 117
extenids to a.point within a short. distance of
the base plate 23, and. = serew thrended for
the greater portion of its Jength,  Thie shaft
except-when the adjnstment is by Tawd. does

qot rotatehut the turning of the worm gear

116 through the power driven shaft 114 and

Atlie worm T causes said gear-to travel up

and dowsi. the shaft carrving thé cross head
40 with it - The gid werm gear 116 iS

118

120

130
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mounted between . projecting ugs 119" and -
120 upon the cross hend: 40 and ball bearin,

- 121 are interposed between ssid gear and the
‘lug 1190 for supporting the cross head on

‘the said gear without appreciable friction.

A screw ‘threaded ring 122 carried. by the.

lug’ 120 engages the lower face of the gear

118 sufficiently to hold it against the bear-

" ings 121, but not so as to interfere with the

10

tarning of the said gear,.as will be readily

“ uinderstood, by reference to Fig. 5 of the

. 18

drawings. '
One end of the shaft 114 is enlarged, a

earing 118. The said enlarged shaft por-

'Ejbrtion ‘of the enlargement engaging the

" tion also carries. actuating pulleys 123- and

20

” the said

25

‘124, the former of ‘which is connected by a

straight belt 125 with one of the grooves of
the pulley. 110, while the latter is connected
by a cross belt 146 with the other groove of
] id lln‘lulley 110., The pulleys 123 and
124 will thus revelve in opposite directions
and through suitable.conmpecting means will
rotate tho shaft 114 first in ene direction and

then the other. An automatic clutch mech-

“anism- is provided for. shifting the connee-

80

83

40
* - thus turn the shaft 114*but may be shifted
" longitudinally by the movement of the col-
lai127. The sard rod 128 also carvies cross
pins or rods 132 and 133 outside the pulleys:-
45123 and 124 and adapted to be moved so ‘as:
- and. 185 which project from the cuter faces

of the pulleys 128 and 124 respectively. The ..

tions employed for causing the turning of
the shaft- 114 by means of the. pulleys 123
and 124 successively. The enlarged portion

of the 'shaft 114 is provided with & movable -

ring or collar 127, which is adapted to shift
o cluteh rod. 128 located .ip a bore'in the-on-

larged portion of the shaft, The inner end.
- of 'the rod 128 is provided. with oppositely

projecting , arms forming a- cross head 129
which project through the slots 130 formed
in’ the enlarged. portion of the ‘shaft 114,
and sifficiently beyond said slofs to engage

ar inner anunlar groove 131 formed upon”

the shifting ‘collar. 127. The rod 123 may

to come in contact with one or more pins. 134

" said pins 132 and 133 project through slots

50

formed in the enlarged portion of the shaft
" 114'a03 -are spaced apart sufficiently so that

when oneé is breught in engagement. with the
pin or pins of one pulley, the other will be

" moved out of the path of the pin or pins .
& -

of the other pulley, and vice vet¥n.. The
outér end of the rod.128 usually projects be-
yond the shaft 114 and is provided with a
liead 136 for moving the rod by hand when
desired. . The said shifting rod 128 is usnally

60 operated. automatically however by the shift-

85

‘ing of the collar. 127. . For this purpose.a

bell ‘crank lever.137 having a: pin and slot
engagement at 138 with the collar 127, is
mounted upon a bracket 139 which projects
from the bracket. carrying the bearing 118.

-140
ends of the said springs 144 and 145 are . .
" fastened to and. helc}) o

" end portion 156 a
‘}ection 142 when the grinding méchanism

Q'xpe&endifgfli%e bell cmnk lever pro]'gcts to-
ward a rod 140 carrying tripping projections
141 and-142.: The said b5 pecty { ‘
slotted at 143 so as to receive the said,rod

the' tnechanism stand, its-lower end being-
fastened to the base plate 28 while its upper
end is fastened to the yoke plate 25. .. ’Fge
tripping piecés.or- projections. 141 and 149
are carried by sleeves 146 and 147 which are
clamped in desired ‘positions iipon. the rod
y. suitable sef scréws, and the outer:

by the said sleeves.
The shifting collar 127 is positively-held’

| ictank lever is .

140 wind 50 05 to engage springs 144 and 145 7o
carried by said wfa gf'hsg .I’O'(Fis fixed upon -

76

in its shifted positions by latch pieces 148 .
and 149, which are carried by rock shafts .

150 and 151. The shaft 150 is provided with
a longitudinal. central bore extending in-.
wardly from one end thereof to a.trans-
verse segmiental -slot 152  arra

LR

od ‘about .

centrally of the length of the said shaft.. A
rod or smalleir shaft 153 carried by & stud -

154 on-the bearing- 113, projects into .the
bore: of said shaft 150, and-a pin-.168-is in- .
serted through the slot 152 and serewed into”
an a})erture n said smaller shaft 158, where--
by the. rocking ‘movement of the shaft 150
is-limited. - The outer end: ¢f the shaft 150
carries an.opera.t.ing arm 155 having a broad
: apted to strike the pro-
1as reached the lower extreme of its move-
mernd and the shaft 150 will be rocked so as’
to turn the latch piece 148 out of the way

90

25

100. -

~ of the shifting: collar .127 ‘and permit the -

bell crank 137 to throw -the collar to the -
other extreme of its inovement.” The spring - .~

145 will hLave been. compressed by the de-

1105

scent of the bell crank lever, before the latch-

- P_i‘e'c_e 148 released the collar 127, so that the
b

ell crarik will shift the collar with a posi-- ‘

tive throw under the impulse of the spring q 0 -
lo
ing latch piece 149 .carried by the shaft 151..° -

145. The collar will be caught by the rock-

Oneé end of the said shaft 151 is reduced«in -

diameter and-inserted in.an apertire in a.
stid 157 also carried by the bearing 113.
The outer end of:the shaft 151 is provided

with an prm 158 which extends into aline- = . -

1s

ment with the trip projection 141. A spring™ - ..
159 is mounted upon a reduced projection :

of said shaft 151 and is connected at its

‘fnner end with a.projection on the aim 158,

the said spring tending to lift.the said .arm
and to rock the latch member 149 into posi-

120 -

tion for holding the collar 127 in one of its.

- adjusted positions. It will be noted in this.

connection that the collar holds the latch

125 . -

projections from being rocked into latching - .

-pos'itio"ﬁ, ‘by reason of the ‘snid latches: en-

gaging the peripheral surface ‘of. the said .-

collur, until it has been moved fap -enough-
éither way to permit-the latches fo snap

180




10

other instance.

S

past its edges, nnder
weight, of the arm 155
under the action of the spring 159 in the

i When the boring mandrels
have moved to their upper positions between
the’ standards 24, the bell crank lever will
fivst compress the spring 144 and then the
trip projection 141 will be engaged by the
arm 1353 for rocking the latch piece 149 and

- immediately throw the collar to the other

16

20

. the other,

25

30

35

40

45

50

* -the - diamond may be diccurately adjusted:

1.

80

85

‘work and started downwardly in'a

vided with a diamond

ried

“for grinding purposes

_ th.e :

extreme of its movement, with a snappy
action under the impulse of the spring.144,
¥ means-of the mechanism 'just’descl'ibed,
the boring or grinding tool may be set to
cylinder.
hen the tool hag Passed  downwardly
throngh the c¢ylinder, the trippihg devices
set forth will automaticall ¥ shift the collar
127 and the rod 128 whereby the shaft 114
will be released from engagement with one
of its driving pulleys and be connected with
whereby 1is movement, wil] be re-
vevsed and-the grinding or boring tool will
be “carried upwardly through the cylinder
again.  Thus the reversal of the grinding
mechanism will: be. automatically  accom-
plished, and no harm can come to the mech-
enism for lack of attention on the part of
an aftendant. _ L
he mechanisin is also preferably pro-
for keeping the pe-
riphery of the grinding tools employed even
and true. As shown in Figs. 2, 3'and 14 of
the drawings, & dismond devies js mouited
upon .the base plate ) ;
rying stand, said diamond as 160 .is car-

ably inserted in.a double sleeve or microm-

eter ring 162, The inner portion of the mi-

crometer” ring i provided with .exterior
screw threads adapted to engage the inte-
riorly, threaded -surface of a ‘micrometer
screw 163, "One end of the micrometer
screw 163 is exteriorly threaded and en-
gages a’threaded aperture in -a- stud 164
which rises from the base plate 23.  The
smooth end of the micrometer screw is pro-
vided with a-longitudinally arranged. scale
and. the beveled edge of the micrometer ring
is. provided with an annular. scale so that

to o very fine degree. The dinmond can be
set 50 as io true the grinding tools from
time to time as will be readily understoo
by reference to Fi% 14 of the drawings: .

The mounting. of the inner mandrel and
the cylinidrical- casing

moved from the onter mandrel and used
where an eccentuic
motion is not required, as in.the case of o
Inthe. 1t is only - necessary to Temove the
eap ring 86 and slip.off the washer 87 and

the impulse of the
in one Instance, and .

in
releaging the collar 127. The bell crank will - |

.as shown

23 of the mandrel car--
by & rod.or stem 161 which is remoy--

from the cylinder
.unclamped and centered quickly over an-

“altered without de arting from

~v'base wdapted to be elamped
59 carrying the sane,’
is such that the parts-can be very easily re- . centes ' |
‘ Jbase is clamped, tive. fitting of the

“of the grinding

fasket 88'in.order to be able to-with- -

1,244,709

draw the casing 59 endwise fromn the outer

mandrel and from the quadrants 61 and 62,
the boring tool witli-its ol cup, having of
course, been -first disconnect. from “the
mandrel 60, The casing 59 muy then be put
into nn ordinary sleeve clamp 165 upon the
bed of ‘a Iathe 166 as shown in Tig. 12, and
any kind of a grinding tool may be o erated

& horizontal position for grinding or
boring an article. turned by the head of a
lathe.” The ring 86 is of course screwed
upon the end of the casing 39 again to hold
the bushing 85 in place, he adaptability of
the tgol mundre} to vertical or horizontal
use will thus be evident. -

' The operation of the variouis portions of
the device will be readily understood from
the above description. In usin
‘nism on an ordinary automobiF
example, the cylinders of the
clamped upon the othor side of
in Fig. 1. The mandrel carrying
stand is then moved into Position upon the
upper faces of said grids and the centering

evice is put into the opening 26 in the Laso
plate 23. After the manipulation of the cen-
tering device to accurately center the man-
drel mechanisin over the cylinder to be
ground, the centering device is removed
after having clamped the base plate 23
tightly upon the grids. The inner mandre]
is then adjusted to give the boring or grind-

e engine for
engine are
the grids 14

ing tool the proper eccentric movement and"

the belt 84 is set in operation, The helt 103
is also set in operation for actuating the re-
versible feed mechanism by which the grind-
ing tool is moved downywardly and then up-

‘wardly within- the cylinder otie or more

times. The grinding tool is then withdrawn
and the base plate 23 is

other cylinder, the operation being repeated.
. The automatic operation. of the feed
Inechanism saves the time that would he re-
quired by the constant need of attention of
an, operator.
many of the details of ecmstruction may be
the spirit
The machine is simple in
structure and easy to move from cylinder to
cylinder so thdit a nmmbei of cylinders can
be accurately ground und finished in'a short
space of time. . '
- What is claimed is: , )
1. A portable grinding. mechanisim having
' upon nn. article
to be ground, a mechanisin stand adapted to
be shifted with respect ta the said base for
centering it upon the ncticle to which the
[ stand upon
movement

of the invention,

said base insuring the accutate

work, and rneans
the grinditig tools.

2. A" portable ‘glinding mechanisy com--

It will be evident also that-

70

76

80

the mecha~ -

85

80

88

100

105

110

11§
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125

tools with respect to the
for holding and aperating
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" prising a-frame having o work supporting
grid affording a true surface upon which

. o mechanism may be adjusted. a mechnnism

10

15

20

stand having n base adapted to fit accurately

upon the face of said grid and adapted to

move-over the same for-centerin
ing mechanism with
‘be ground, means for clamping the stand in
centered position upon said grid and mecha-
nisni- carried by sald stand Tor aceomplish-
ing the grinding and boring -of the work
carried by said grid. R '
8. A grinding aiechianism having a . tool
rotating. and shifting mandrel device, a
stand carrying the same and having a base
accuradtely finished in a plane at right an-
gles to the axis of the mandrel device-and a
work supporting base framé having a stand
supporting gri§ .
upon which the stand may be clamped for
hol'di\ing it ‘accurately with respect to the
- work. ' - : ' i

g the grind-

4, .@_-grindi'no'.ui'ech;}n__i_sm having a tool-
dperating mandrel device, a shifting stand -
25.

carrying the same, a work supporting frame

having adjustable_apertured plates thereon -

to whi¢h the work way be clamped, and

. means for clamping the shifting stand upon

80

8B

40

46

50

said plates hi accurate relation to the work.
© 5. A portable grinding meclianism com-
prising a base frame having end standards
with slots-therein, apertured plates having
slotted portions adapted to. be adjustably
clamped upon said end standards and hav-
ing Apertures permitting of the clamping of
articles to be bored,.to said plates, a tool op-
erating mechanism, a stand adapted to slide
upon said apertured plates for centering the
tool operating mechanisin with respect to
the article to be bored and means for.clamp-
ing the .said -stand upon seid. apertured
plates. . . C

6. A grinding mechanism comprising a

ortable stand having upright giides and a

gase carrying the same and arranged at
-right-angles to said guides, a gross head ad-

justablé on said gumides, means for raising
and lowering: the cross head on said guide,
a tool operating mandrel mechanism carried

“by said cross head, means for operating the-

same, and means for holding the portable
stand upon an article to be’ground, thehold-

- ing-of the stand base accurately upon the

56

said article, insuring an accurate movement

of the grinding means with respect to said

. article. . .

a0

" ture and having means projecting into g ¢yl- -

T. A ,(;ylindéi" grinding mechanism’ having
a tool rotating mechunism, a base plate car-

rying, the said mechanism and having an

aperture, .centered . with res‘geqt thereto, &
centering device adapted to fit in said aper-

“inder . for. bringing the center of .the aper-

85

ture in-the base plate into coincidence witl

the axis of the cylinder,: whereby: the. tool

respect to the article to

affording a true surface

7

rotatig mechanism will be properly cen-.

tered for operation within the cylinder; and’

a supporting grid clamped to the article to -

. be ground and affording an accurate surface-
to receive said base plate. o

70

8. A grinding mechanism having a shift- - -

ing base, means for clamping the same with

~respect to an article to be ground, stafidards

rising -from said base, n eross head adjust-

-able ‘upon said standards.and. carrying a

78

mandrel mechanism, a fecd mechanism. for -

raising and lowering the mandrel -mecha-

the said feed mechanism. | .
9. A portable grinding mechanism having

a frame sdapted to be held over the article

to be ground, upright standards secured to

‘nism and means for automatically reversing' .

80

said frame, a feed shaft suspended from said -

‘standards, a cross head adapted to be raised .

and lowered upon said standards and oper-

ated by said shaft to a predetermined posi-

by.said cross head.

.

tion and a tool driving mechanism carried

10. A portable grm_di_n’ ‘ méch:u;iém hav-:

ing’ a standard frame adapted to.be held

90

over the drticle to be ground.and having .-
upright guides; a cross head movable upon -
upright guides and automatically -operated .

means for lowering and raising the .eross -
98

head to:a prédetermined extent and & tool

driving mechanism; means for limiting the. ..

ried by said cross head.

11. A cylinder grinding mechanism com: .
parallel up--
hanism mov-.

prising a portable stand h:wi’n%
1‘1'%11ts ~therein, - mandrel .mechax _
ahle upon said uprights and-having guiding

sleeves engaging the: samé, a_ mandre
turning shaft journaled upon said sleeves,

4 foed operasted shaft upon 'said sleeves,

means -for operating the mandrel turning.-
for communicating move- -

.ment from said shaft for turning the feed -
shaft in either direction,- a feed screw

shaft, means

operated by said feed shaft for raising and

“lowering the mandrel:mechenism and means

for reversing the rotation of the feed screw.

.movement of said mandrel mechanism car--

100

105,

e

12. A cylinder grinding mechanism hav- ks
ing a tool carrying mandrel, an outer man- ~:

drel supporting the saine, means thereon. for

obtaining a quick, adjustment of .the tool

1

cariying mandrel with respect to the axisof - -

the sal

onter mandrel; auxiliary means for
obtaining an additicrial. fine ‘adjustment of -
_the tool earrying mandrel and means for ro-
.tating the said mandrels. - - o
. 18."A cylinder-grinding mechanism. com-

120

rising an outer mandrel having openings -

m the ends thereof for accommodating an
eccentric adjustment of an.inper -mandrel,

125

an‘inner mandrel movable in said openings, - .-,
pivoted members upon the outer mandrei -

* 1] .

-for swinging’.the - spid pivoted members.

. adapted to move the inner mandrel to and
from the axis:of the .outer mandrel; means

180
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8

simultalneous‘]y to secure the proper adjust-
ment of the inner mandrel; means for ro-
tating the outer mandrel for giving the in-
ner mundrel an-eccentric throw and means
for rotating the inner mandrel for operating
a"grinding or boring tool.

14. A grinding mechanisim for cylinders
comprising a tool carrying mandrel, an
outer holluw mandrel carrying the sawme,
quadrants piveted upon the. outer mandrel
and carrying the inner mandrel, said quad-
rants having segmental racks thereon, a
shaft having genrs adapted to engage the
racks of said quadrants siraultaneously to
adjust the tool carsying mandrel with pe-
sinec‘t, to the outer one, an arm adapted to be
clamped to said shaft for further adjusting
the quadrants, means- for adjusting and
holding said arm, and means for operating
the said mandrels.

15. A cylinder grinding machine-having

. an outer mandrel.and an inner tool carnying

mandrel and means for swinging the inner

- mandrel from a cpnter outside the axis of

25

30

K

.ing the inner

410

45

-receiving and -holding the

the outer mandrel  for nmoving the iuner.
mandrel away from o toward the axis of
the outer mandrel, and thereby alter the
range of movement of the inner o1 tool
carrying mandrel. ~ '

16. A cylinder grinding machipe having
an outer mandrel and an inner tool carrying
mandrel, means for swinging the inner man-
drel toward or away from the axis of the
outer mandrel from a point outside the said
aXxis to vary the eccentric position of {he
tool carrying mandrel and means for hold-
mandrel in its adjusted posi-
tions. . - o ' o

17. A cylinder grinding machine having
an outer mandrel and an inner mandrel ex-
tending through the same, rings pivoted

upon the.ends of the outer mandyel near the.

periphery thereof and having apertures for
i inrer mandrel,

said rings having segmental vacks upen

-théir edges, o shaft journaled in the ..ds - £

. -the outer mandrel and having gears formed

~--upon the ends thereof to mes

50

rac
-end
. clamped thereto a?t’qr the
- adjusted approximately to

cks, the gear portion of the shaft at one
[ tﬁiereo? having an arm ‘adapted to be
rings have been

-.-tions, and a serew for operating the said arm

55

o5

- incldsing
. 80

for obtaining very fine degrees of adjust-

ment of the mner mandrel, o
18. A cylinder gririding mnchine having
an outer mandrel, -an inner mandrel for

operating -g};indin'gfor boring tools, a_casing

benrings. for. revolubly mounting the same,
quadrants upon each end of said casing hav-

ing projections pivoted upon the ends of the

outer mandrel outside the axis of ‘the same,
for adjusting the said casing and. the inrer

mandrel’ foward or ‘away. from the axis of

wdjustments

“holding

of the said

with said-

the desired posi-

e inner mandrel and -having -

‘iig. 2 ‘supporting ]
Ldasing movable therein, tool operating manu-

-porting gear mavahla

1,244,708

the outer mandvel whereby o suitable gyra-
tory movement may be
drel, gear teeth upon said quadrants, a shaft
having corresponding meshing gear teeth
for moving the quadrants simuﬁm\eous]_\-', an
adjustable arm adapted to turn said shuft
wlereby approximate adjustments and then
of finer degrees may be had of
the inner mandvel and means for removably
a grinding tool on said inner man.
drel. '

19. A cylinder grinding. machine having
an outer mandrel and an inner mandvel od.
Justably mounted therein and capable of re-
moval for use outside the outer mandvel,
means for securing a prinding tool to the
nner mangdrel, a grinding tool and an il
cup carried thereby and adapted to collect

‘any drippings of oil from the mandrel

mechanisnm and Jprevent the same fromy
reaching the grinding tool-when the tool is
operated in vertical position.

20. A cylinder grinding mechanism hax-
ing an outer mandrel and an inner mandrel,
a casing carrying an inner mandrel and
adapted to be adjusted to concentric and
eccendric. positions with respect fo the axis
of the outer mandrel, a_gear for turning the
outer mandrel, an actuating worm meshing
therewith, a ‘shaft carrving said worm.
power means for turning said shaft, the said
means being capable of accommodafing it-
self to diffecent positions in which the man-
drel may be operated, a pulley connected
with the iuner mandrel and mesus for driv-
ing it also capable of aceommodating itself
to the movements of the inner mancdrel.

- 21. A cylinder grinding mechanism coin-
prising a” frame having vertical guides, w
easing adapted to move longitudinally witl)
respect to said gaides, a feed serow extend.
ing parallel to the direction of movement
casing: a gear moving ou said
fced screw and having a bearing upon said
casing and means for turning said gear fo

iven the nner man--

70

76

'80

46

130

195

110

move-the casing back and forth along said .

feed screw,
22. A cylinder grinding mechanism hav-

‘ing a guiding and sup porting stand. a man-
£ & guiding &

drel earrying casing movable in said stand.
tool operating mandrels in said casing, n
feed screw supported in said stand. a gear
engaging said feed screw and movably sup-
porting the said casing thereon, o worm
engaging said gear, & shaft earrving saia
worm-and mechanism eapable of turni ng the
snid shaft first in one direction and thew
the otheir for raising and lowering the said
casing, . :

23. A cylinder grinding mechanism hav-
stand, o mandrel carrying
drels in snid easing, 2 depending food serew
supported upon said stand, n casing sup-
on said <ood serew, o

11§

120

126
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worm' for operating the gear to raise and
fower the casing, a shaft carrving said
wornl a plurality of pullevs enivied by said
“shaft and dviven in epposite  directions.
5 means for connecting one or- the other of
“said pulleys with said shafty according to
the divection in whicli 16735 to be turned for
mising or lowering the casing and ieans
for turning (he said pulleys in opposite
divections with respect to each other. .
- 24 A evlinder grinding meehanism hav-
“ing a supporting frame, a tool operating
maundrel mechanism movably mounted there-
on, gearing for moving said mechanism in
15 said frame. a shaft for operating said gear-
ing, oppositely driven pulleys on said shaft,
shifting meauns for connecting the said shaft
with one-or the other of the said pulleys and
~a . trip mechanism for accomplishing the
20 shifting of said means. o
25. A cylinder grinding mechanism hav-
-ing n supporting frame, a tool operating -
.mandrel mechanisny adapted to be moved
up and down said frame, a feed mechanism
25 for raising and lowering said mechianism,
& shaft for operating said feed mechanism
and having pulleys thereon capable of turn-
ing the .shaft in opposite directions, means
for driving the pullers in opposite diree-
30 tions, a reciprocating clutch adapted to con-
- nect the pulleys with the said shaft at dif-
ferent ‘times, a collar for shifting said
clutch, means for holding said collar at the
extremes of its movement and means for
35 tripping the holding means when the man-
drel mechanism has reached given points
in tlic course of its movement,. whereby its
movement will be reversed. .
26. A cylinder grinding mechanism lhav-
. 40 ing a supporting frame, a tool operating
mechanism adapted to be moved up and
down in said frame, a feed mechanisin for
raising and lowering said ‘mandrel mecha-
. nism, a.shaft for operating the same, actu-
ating pulleys loosely mounted on said shaft,
a mechanism for driving said pulleys-in
opposite directions, a reciprocating clutch
_member, a collar for moving the same, a
lever for moving said collar, springs for

50 actuating said lever to insur¢ a complete,

‘throw of the collar and clutch in either

glii:eptioil', detents adapted to hold the collar
In its adjusted positions and tripping means

for moving said detents and. releasing the.

collar in automatically shifting the said
clutch and reversing the movement of the
feed mechanism, .
27, A cylinder grinding mechanism_ hav-
ing a supporting frame, a tool operating
mechanism adapted to move up and down
in the same, a feed mechanism for raising
and lowering the tool operating mechanism,
a shaft for drviving said feed mechanism,
pulleys oppositely driven on said shaft, a
clutch mechanism for alternately conect-
ing the pulleys with snid shaft, a bell crank

lever for shifting said clutch, rocking de--

tents for controlling the clutch, a trip device
carrying rod in said frame, trip devices
adapted to rock the said detents when the
movement of the tool operating mechanism

on the frame is to be reversed, and. springs’

upon said rod adapted to be compressed
alternately by the said bell crank lever in

“its upper and lower positions for insuring

a proper throw of the clutch mechanism. - -
28. A cylinder grinding mechanism hay-
ing a mechanism carrying stand, a mandre]
mechanism for operating a .grinding tool
and adapted to be moved up and down in

-said stand, gearing for rotating the mandrel

mechanisny, a shaft for operating suid gear-
ing, a double power‘tran_smlttx.ng pulley on
said shaft, a feed mechanism for moving

the mandrel mechanism up and down in-

the frame, a counter shaft for operating
said feed mechanism, independent pulleys

“mounted on dnid counter shaft, a straight
_belt connecting one of said pulleys with the.

said double pulley, a cross belt for connect-

ing the other independent pulley with said .

double pulley, and means.for connecting one

55
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80
85

9.

or the other of the independent pulleys with -

the said counter shaft in accordance with

the direction in which it is to be driven, for .

raising or lowering the mandrel mechanism.
In testimony whereof, I have hereunto set
my hand, in presence of two wilnesses,
‘ EDWARD W. CLARK.
Witnesses: o . N
CasseELL SEVERANCE,
" Esnue R, Porramo. -~




