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To all whom it may concorn: |
Beit known that we, LEwWIS E. HARPER and
RICHARD K. Dow, citizens of the United
States, residing at IIaltf()ld in the county of
5 Hartf ord and State of Connectmub have 1n-
vented certain new and useful Improvements
in Machines for Grinding or Dressing Metal,

of which the following is a specification.

Thisinvention relates to machines forgrind-

‘10 ing or dressing metal, the object being to pro-

\*1de an 1mploved &nd efficient machme of
this character for grinding or dressing arti-

cles of various shapes with uniform accuracy

and finish, said machine being particularly

15 adapted for finishing inside work of irregular

form, such as the metallic cups or bozes for
bleycle bearing-balls. |

In the dmwmws accompanying and for ming

part of this speelﬁcatlon FFigure 1 1s a pl&n

20 view of our improved machine. IFig. 218 a

side elevation of the same.

view of the tool mechanism, a,port-i(m being

in transverse central section. Fig.4isa simi-

lar view with the head or table removed to

25 show the two auxiliary slides.

mentary view in plan of a portion of the

mechanism with the two auxiliary slides re-

moved.

of the auxiliary slides. ‘Fig. 8 is a bottom

3o plan view of the upper section of one of the

malnslides,showing the mechanism contained

therein.

of the means for &ctuatmﬂ' the tool Hig. 10

35 1s a cross-section taken in the line ¢ a, Fig. 3.
Fig. 11 is a similar view, the section being

tflken in the line 0 b, Fig. 3. Tigs. 12 and 13
are detailsin plan and elevatlon r espeetwely
of one of the elements of the tool—aetu&tmn‘
40 mechanism. Figs. 14, 15, 16, and 17 are sec-
tional elevations showing the work in a chuck
and the action of the tool In traversing a rec-

- tangular path. Fig. 18 is a plan view of a

pa,ttem or form for causing the tool to accom-

45 plish the work shown in Figs. 14 to 17, inclu-
sive, sald views also illustrating in.transverse
section a guide-pin. Fig. 19 is a side eleva-
tion of said pattern or form with the guide-

- pin extending therethrough. Fig. 201isa sec-

5o tional elevation of the work and the tool, the |
latter being in the act of finishing a cur Ved ‘

| surface. Fig

Fw. 3 1is a plan

Fig.bisafrag-.

-Iigs. 6 and 7 are perspective views

Fig. 9 is a plan view of the lower
portion of the mechanism, showing other parts |

tern or fmm for causing the tool to accom-
plish the work shown in K ig. 20, and Fig. 22
Isasimilar viewof a pa,ttern or form to beused
for a different kind of work.

Similar characters designate like parts in
all the figures of the dla,wmﬂ‘s

The flamewmk for Sustammﬂ' the varicus

parts of the machine may be of any suitable

character, 1t consisting in the present case of
the base 2, the standard 3, rising therefrom,
and the ].0110‘11..11(1111&1 bed 4 seculed to smd
standard and suppmtmﬂ the tool and chuek
mechanism.

The tool mechanism (,ompj_ehends pr efer-
ably, as a part thereof two adjustable main
slides reciprocatory in transverse planes, the

. 211s a p]au view of the pat-

55
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tool being mounted on one of said slides, so

that an attendant may move the same toward
and from the work. The two main slides are

designated, respectively, by 5 and 6, the slide

6 being carried by the slide 5 and the slide 5

being adjustably mounted on the bed 4.  The
lower main slide 5 is longitudinally grooved
on 1ts under side, as at 7, toreceive the guide
ortongue 3, formed on a third slide 9, directly

carried by the bed 4. The slide 9 has a pref-

erably-dovetailed groove or slideway 10 to re-
celve the head 12 of the holding and adjust-
ing bolt 13, said bolt passing through an elon-
gated slot 14 in the bed 4 and being furnished
atits lower end with a thumb-nut 15,whereby
when said thumb-nut i1s loosened the entire
device can be simultaneously moved longitu-
dinally of and maintained in a predeter mmed
position on the bed 4 Dby tightening said
thumb - nut 15.

the block _16, with which the screw 17 is in
threaded engagement, said screw passing
through the plate 18, which is partly disposed
in the guideway 10. By loosening the screw
15 the slide 9 can be moved crosswise of the
bed 4 and can be held in the desired position
by tightening said screw, it being understood
that the stop-plate 18 bears against the bed
4, as shown in Fig. 11, the adjacent bearing-
faces of these two parts being obliquely
formed to fit against each other.

The lower main slide 5 hasthe usual adjust-

ing-screw 20 suiltably secured thereto, the

75
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The upper portion 01‘ the
dovetalled nmove-lo is adapted to receive

Qo
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thread of which is adapted to engage an in- |
- ternal thread formed in the slide 9, said ad-

justing-screw being furnished with the cus-

tomary handle 21 at its outer end, by which |

1t can be rotated to adjust said slide 5 rela-
tively to the slide 9. - o

~The main slide 6, which is suitably guided
upon the slide 5 for lateral movement, is fur-
nished with the adjusting-serew 22, sultably
secured thereto,the threaded portion of which
18 adapted to work in a correspondingly-

threaded bore in the lower main slide 5, said

screw being equipped at its outer end with
the operating-handle 23, of ordinary construc-
tion, by which the serew can be turned in and
out of its bore to admit of the movement of

the upper slide 6.
- As hereinbefore stated, the tool mechanism

proper will be mounted on one of the main

slides, and in the present case the upper
main slide 6 constitutes a support for this

purpose, said slide being made preferably in
two seclions or parts to incase or house the

mechanism for reciprocating the tool.
It is to be understood that dressing-tools of

various kinds may be employed to accomplish |

various classes of work, eitherinterior or ex-
terior, the tool in the present case consisting

- of agrinder adapted to finish off inside work.

30

35
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The tool is illustrated in the form of a
beveled grinding-disk G, suitably secured to
a spindle or shaft 30, mounted on the head
or table of the machine and preferably de-

tachably held in position, whereby it can be |

readily removed, if desired, to substitute an-
otherin its place, although a milling or other
kind of dressing or polishing tool may be sub-
stituted therefor to suit the character of work
being operated upon. | |
Any suitable means may be employed for
securing the tool to its- spindle or shaft, a

- screw 51 being shown for this purpose, said

45

be held
- ferent tool for that illustrated, it is simply

55

6o

‘screw passing through a central aperture in-

the tool, and its thread (not shown) being
adapted to engage a cooperating internal
thread formed at the working end of the Spin-
dle, the head of the screw being designed to
bind firmly against the outer face of the tool,
and the rear face of the latter fitting against
a shoulder 32 on the spindle, whereby it will
irmly in place. To substitute a dif-

necessary to remove the binding-screw 31,
when this operation can be quickly accom-
plished.

The-spindle 30 is.préfembly mOunted .u;pdn

Ithe table or head T, said table being furnished

at suitable points thereon with hubs or bear-

ings 33 and 34, respectively, in which the spin- | ing simultaneously imparted to the table T,

and consequently tothe tool mounted thereon.
The two auxiliary slides are designated, re-
Spectively, by 85 and 56, each being apertured
| toreceive a suitable guide-pin preferably car-

dle or shaftis designed to turn, said bearings
being formed at the upper ends of the verti-
cal posts 35 and 36, suitably secured to the
table or carriage T, the latter being prefer-
ably supported for movement in an irregular
path, either transverse or curvilinear, where-
by the tool G, which is mounted thereon, is
caused to travel in a coinciding direction.

- The spindle or shaft 30 is encircled by the
collar 37, which can be driven into the bore of
the bearing or hub 33, the outer end of the
bearing-collar 37 being shouldered, as at 38,
said shoulder fitting against the outside face
of said bearing 33, the spindle being provided
with an annular bulge 39, fitting againstsaid
shoulder 8. The opposite or reduced end of
the spindle is journaled in the bearing-collar
40, shouldered at 41 at its outer end, said
shoalder being designed to fit against a
shoulder 42 on the bushing 43, which can be
driven into the bore of the bearing 34, the
opposite ends of the bushing 43 and the bear-
ing-collar 37 being embraced by removable
rings, as 44. The spindle or shaft 30 is pref-
erably held against longitudinal or endwise
movement in its bearings by the check collar
or nut 45, which is adapted to engage the ex-
ternally-threaded end of the spindle and to

bind against the shoulder 41 of the collar 40.

It will be understood that in the presentin-
stanee, and as hereinbefore set forth, the tool
Gisrotary, and any suitable mechanism may
be provided for obtaining this motion.

The driver for rotating the tool consists in
the present case of a pulley D, which is se-
cured to the spindle or shaft 30. Inpractice
the driver or pulley will be rotated by a cross-
belt, such as 47, passed around said pulley

{ and also around a power-transmitting pulley

or drum. (Not shown.)

The upper main slide 6, in which the tool-

reciprocating mechanism is situated, prefer-
ably consists of two parts or sections 50 and

91, held together by suitable fastening means,

as the screws 52, the upper section or plate

0l constituting a suitable cover for the other
plate or section, and the slide-plate 51 prefer-

75
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ably supporting for reciprocation the table or

carriage T. o |

The plate 51 on its upper side, near one
end thereof, is provided with the segmental
flanges or tracks 53 and 54, constituting a
convenient means for shiftably supporting

| the table T and is secured to the plate 50 in

some suitable manner, the upper faces of the

| two flanges being flat or level and serving as

IIO

115

a bearing-surface on which the flatunder face

of the table T is adapted to rest.

In connection with the tool G and its table
or carriage T a plurality of transversely-re-
ciprocatory auxiliary slides are provided,one
of said slides being carried by the other and

| both being mounted in the space between
the segmental tracks 53 and 54, respectively,
means being provided for successively oper-

ating the two slides, and a similar motion be-

120
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I30

ried by the tool-carriage, the aperture for the
slide 55 being of rectangular shape and des-
[ 1gnated by 57, and the aperture for the slide
| 96 being designated by 58.
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" The slide 55 has at a. point: irite1 '‘mediate its |

ends the cross-piece 59, to the opposite sides
of which are 1emovab1y secured the gibs 60
and 61, said gibs being beveled on thelr_ inner
faces to fmm in eonnection'mth the cross-
piece 59, a Shdeway f01 receliving the auxil-

dary Shde 0.

The slide 56 is bmtably secured to the un-
der side of the table or carriage T, the screws
62 and 65 being shown for thls purpose.

A pair of 1eeessed lugs or extensions are

shown at 65 and 60, havlnn* squared ends 67

and 68, which are ﬂltua,ted in the spaces be-
tween the adJa,cent edges of the two segmen-
tal tracks 53 and 54, re%peetwely smtable

means being pr ov1ded to hold said squared

extensions in place, and the recesses of the
lugs forming slideways for receiving the Op
posrae ends of the aumlmry slide 55,

The tool table or carriage is p1efelab1y
eqmpped with a guide, such as the depending
pin or lug 70, suitably fixed centrally thereto,
and drwm o mech&mam is employed to 1ec,1p-

rocate the cm riage, and consequently the tool,

a pattern of desired shape being used to co-

operate with the guide to effect a movement

of the table and the tool thereon through a
path corresponding with the shape of the pat-
tern. .

The means in the present case for operating

the table consists of a driver for the guide-pin

- 70, said driver being designated by D' and

35
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comprising an oscillatory gear and an actua-
tor 71 1n the form of a cap suitably secured
tothe upper face thereof, said actuator 71 hav-
ing a radial slot 72 to receive the lower end
of the ounide-pin 70.

The oscillatory driver or gear D'is pivoted

at 73 to the lower section 50 of the main slide
0 and can be operatedin anysuitable manner.
It will be evident that the lower end of the
pin 70 being in the slot and the gear D’ being
suitably oscillated the actuator ?’1 will move
the table T on its support, and when a suit-

able pattern is placed between the driver D’

and the table T the table will be caused . to
move in a path corresponding with the shape
of the pattern.

In Figs. 4, 5, and 8 a pattern is illustrated

for causing the traverse of the carriage T in
a rectangular path, the pattern consisting in

“the present case of a disk removably secured

in place in the upper section 51 of the main
slide 6. The pattern or form is designated

55 by 75, and consists in the present instance of

50

a dlsk which 15 seated in a recess 76, formed
in the under side of the plate 51, s&id pattern

or disk having a guide-slot 77 to receive the

squared portion 78 of the guide-pin 70, the
guide-slot 77 being shown in Figs. 4, 5, 8§,
and 18 of rectangular shape, although it is
apparent from an inspection of Figs. 21 and
22 that it may be-of other shape.

On reference to Figs. 10 and 11 it will be
observed that the ﬂ*mde -pin 70 is of a length

the auxiliary slides 55 and 56, the opening 79 -

“in the plate 51, and the guide-slot 77, and par-

tially through the radial slot 72 of the actua-
tor 71. At the commencement of the opera-
tion the guide-pin 70 is in the guide-slot 77
of the portion 75 at the point z, (see Kig. 5,)

“and also in the slot 77 of the driver D', so

70

that on the movement of said driver the D'mde- |

pin'70 will be caused to travel along the por-

75

tion y of the guide-slot and to turn when it
reaches the angle of the slot, into the portion

2z thereof until the driver D' has reached the

end of its movement, at which time the op-
eration just described will be reversed and
the alternate advance and retraction of the
ouide-pin 70 and table T will follow so long
as the driver D’ is'in motion.

It will be evident that on the action of the
pin in the manner justalluded to the table T
will be first moved in a direction correspond-
ing with the arrow «’ and subsequently in a
direction corresponding with the arrow z' and
back again through the same path, the plates
56 and 55 by reason of their connection with
the table being caused to move suceessively
in transverse planes corresponding with the
movement of the table and the wuide-pin se-
cured thereto.

For the purpose of reciprocating the driver
D’, and consequently the other palts of the
maehine depending on the driver for their
action, any suitable means may be employed,

80

0Q

95

the rack 80, suitably driven, being provided

for the purpose, the teeth 81 of the rack mesh-
ing with the teeth 82 of the driving-gear. The
rack 80 is removably secured to the block §4
by a mortise-and-tenon joint, and said block
1s suitably fastened tothe reciprocatory slide,
as by ordinary serews, the block being mount-

| ed in the way or groove 86, formed i 111 the un-

100

1C5

der plate 50 of the main slide 6, the slide 85

edﬂ*es to prevent 1ts dlspla,cement

FOl the purpose of reciprocating the slide
35 the power-transmitting member or worms-
gear 37 is shown, said gear being pivotally

mounted, as at 87', and provided with a suit-
able crank adapted to enter the longitudinal

slot 88 of the block S84, whereby on the rota-

‘belng oppositely beveled alonfr its opposite '

110

115

tion of the gear 37 the block 84, slide 89, rack |

80, and driver D' will be opelated

The crank for the gear 87 is designated by

88 1t belng 1emovab1y held in pos1t10n and

1S Secmed __to the webs 89 and 90, formed at

opposite sides of the eceentrically-—located ap-

erture or opening 91 in the worm-gear 87.
The head of the crank 88 is pwwded with

flat sides and is adapted to fit hetween the

opposite webs 89 and 90, and said crank is
maintained in a fixed p0$1t1011 by a-screw 92

in threaded engagement therewith.

120

125

By 1005611111"3 ‘uhe screw 92 the crank-pin 38

~may he mmfed toward or from the center of

rotation of the gear 87 to vary the stroke of

130

the several par ts deriving their motion there-

_to pass through ihe aper Lures 57 and 58 of | froim to adapt the machme to differ ent styles |
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of Work, the screw 92 béing adapted ﬁo bind | spindle 59, and consequently to the work held

against the upper sides of the two webs 89
and 90 to hold the crank in a fixed position.

The worm for rotating the gear 87 is desig-
nated by 95, it being formed on the inner end
of the shaft 96, suitably journaled in the up-
per plate 51 of the main slide 6, and said
worm-shaft 96 may be continuously rotated
In any suitable manner, as by the band-pul-

ley 97, secured to the shaft, said pulley being

connected with a suitable motor (not shown)
by a belt 98.

~Any suitable means may be employed for
holding the work to be operated upon, an or-

dinary chuck, as C, being shown for this pur-
pose. -_ |
~Ashereinbeforestated,our present machine
1s capable of efficiently performing a variety
of work either inside or outside; but for the
purpose of illustrating the operation thereof

we have shown a cup or section of a box gen-

erally employed for containing bicycle bear-
ing-balls as held within the chuck C to be in-
teriorly finished, said cup or box being des-
ignated by C'. - |

The chuck C is secured to its spindle 99,

supported in suitable bearings or posts, as
100 and 101, respectively rising from the bed

4, the chuck-spindle 99 being furnished with

the usual cone-pulley 102, said cone-pulley
being connected by a belt or band 102’ with
a similar pulley. (Not shown.)

In connection with the tool G means are

provided for holding the same firmly against |

the work, such means in the present case con-
sisting of the spring-pressed block 103, situ-
ated in the radial slot 72 of the actuator 71,

~ sald block being adapted to act against the

40

45

55
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guide-pin 70,whereby the same is held against |

the outside wall of the pattern-slot.

1'he spring which acts against one end of
the block 108 is designated by 104, it being
an extensile spring of substantially £ shape
and seated within the recess 105 in the driver-
cam 71, so that when the pin leaves one
branch of the slot it is made to promptly en-
ter the other branch of said slot and thereby
cause the tool to act upon the other portion
of the work. - '

~ In operation the attendant will manipula‘fe

the several hand-slides to carry the tool G to |
and in contact with the outside edge of the

inner surface of the cup C’, it being under-
stood that at this time the several shafts are
atrest. Theseveral beltsthen being shipped
to tight pulleys on a line-shaft, (not shown,)
the spindle and other shafts of the machine
will be rotated so that, the pattern or form
79 being in proper position, the tool G, in the
manner hereinbefore described, will be caused
to traverse a reciprocatory path correspond-
ing with the pattern to dress out the cup C'.

For the purpose of permitting the tool G

o operate evenly and throughout the entire

surface of the inside of said cup the axis of

rotation of the tool-spindle is disposed ob-

liquely to the axis of rotation of the chuck- |

4 596,503

in the chuck, the tool and chuck spindles be-
Ing oppositely rotative to secure a more ef
cient action, this last-stated operation being

1 -

obtained by the crossed belt 47.

In Fig. 21 the pattern 75 is shown as having
a guide-slot 77 of curved form, whereby curvi-
linear work, as represented in Fig. 20, can be

70

/5

performed, the periphery of the tool in Fig.

20 being rounded to adapt it to the different
kinds of work. In Fig. 22 another style of
pattern 1s illustrated, wherein the guide-slot
1s of compound curvature. |

Having described ourinvention, we claim-—
- 1. The combination, with a dressing-tool
and 1ts table, of a-guide; a pattern having an
Irregular slot to receivethe guide; and means
for engaging the guide to carry it successively
into the different portions of the slot and then
to return if. |

2. The combination, with a dressing-tool
and 1ts table, of a guide; a pattern havingan
irregular slot to receive the guide; a device
for engaging the guide to carry it successively
into different portions of the slot and then to
return it; and means for varying the move-
ment of said guide.

3. T'he combination, with

& dressing-tool

30

go

95

and its table, of a guide on the table; a pat-

tern having an irregular slot to receive the
guide; andoscillatory meansforengaging the

‘guide to carry it successively into different

portions of the slot and then to return it.
- 4. The combination, with a dressing-tool

and its table, of a guide; a pattern; and con-

tinuously-operative means for engaging the
guide to carry it in a path coinciding with the

pattern and then to return it.

5. The combination, with a dressing-tool
and 1ts table mounted for movement in an ir-
regular path, of a guide secured to the table;

a pattern; and a driver, the pattern and the

driver being slotted to receive the guide.
6. The combination, with a dressing-tool
and its table supported for movement in an

irregular path, of a guide secured to the ta-
ble; a pattern; a gear; an actuator secured

to the gear, the actuator and pattern being

1 slotted to receive the guide; and means for

operating said gear.

7. The combination, with a support, of a

plurality of slides mounted for reciprocatory
movement in transverse planes, one of them

100

105
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115

120

carried by the other, the carrying-slide being

mounted for movement on said support; a
track on said support; a table on the track,
having a guide passing through apertures of
said slides, said table being secured to one
of the guides; a pattern; and means for oper-
ating the table. |

8. The combination, with a dréssing—tool'

and its table, of a codperating guide and pat-
tern, one of which parts is connected with the
table; a pair of slides mounted for movement
in transverse planes, one of which is carried
by the other and is secured to the table; and
means for operating the table. |

125

130 .
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9. The combination,
and its table, of a coopel ating guide and pat-
tern, one of which partsis connected with the
ta,ble; a support for the slide, furnished with
a track for the table; means for securing the
table to one of the slides; and mechanism for
operating the table.

10. ‘'The combination, with a support, of a
table on the support; a ﬂ'mde, a pattern hav-
ing a slot to receive the guide; a pair of slides
mounted for movement in transverse planes

and one of them carried by the other and se-

20

30

cured tothe table; and table-operating means.

11. The combination, with a dressing-tool
and its table, of a codperating guide and pat-

‘tern one of which parts 1s,connected with the

table; a slotted actuator the slot of which is
adapted to receive a spring-pressed block and
also to receive said guide, against which the
spring-pressed block is adapted to act; and
means for operating said actuator.

12. The combination, with a dressing-tool
and its table, of a COOpelaT;II]_, guide and pat-
tern one of which parts 18 connected with the

‘table; a driver consisting of a gear and a

slotted actuator connected to said gear, the
guide being located in said slot; a. block also
located in the slot of said actuatm and adapt-
ed to act against said guide; a spring seated
in a recess in the aetuator and adapted to

bear against sald block; and means for oper-

ating the driver.
13 The combination, mth a dressing-tool

- and its table, of a main %11de having a tmck

35

40

45

a table mounted on the track; a plmahtv of
auxiliary slides one of which i is car ried by the
other and secured to the table for movement
therewith, the supporting auxiliary slide be-
ing mounted on the main slide; a guide on
the table, passing through apeltmes in the
aumhaly slides; a p&ttem carried by the
main slide; and a driver, the pattern and
driver bemﬂ* slotted to 1ece1ve sald guide.

14. The combmatmn with a dlessmﬂ'—tool-

and its table, of a pair of apertured shdes one

of which is eonneeted to the table and is car-

ried by the other slide; a guide connected to

~ sald table and passing through the apertures
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in the two slides; a pattern the slot of which

1s adapted to receive said guide; and means

~for operating the table.
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15. T'he combination, with a dressmn'-tool
and its table, of a 0"111de on the table, havmw
a squared portmn a slotted pattern the s_lot
of which receives the squared portion of the
gulde; means for operating the table; and a
spring - actuated device acting &D'amst the
ouide.

16. The combmatlon, with a dressing-tool |

with a dressing-tool

and its table, of a'"eoijperating guide and pat-

tern one of which is connected with the table;
a driver for the table; and means for varying
the movement of said driver.

17. The combination, with a dleSSII]”'-tOOl

and 1ts table, of a codperating guide and pat-

tern one of which parts is connected with the
table; a driver for said table; a power-trans-
mitting device; and connections between the
power-transmitting device and the driver;
and means on the power-transmitting device,
for varying the movement of the driver.

18. The combination, with a dressing-tool
and its table, of a codperating guide and pat-
tern one of which parts is connected with the
table; adriver for the table; a gear; connec-

6o
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tions between said gear and the driver; anda

| device carried by fhe oear, for Valylnﬂ* the

movement of the driver.
19.

tern one of which parts is connected with the

an adjustable crank; a block adapted to re-
ceive the crank; and a connection between
said block and the driver.

20. The combination, with a dressing-tool
and its table, of a codperating guide and pat-
tern one of which parts is connected with the
table; a driver for said table, embodying a
gear; arack meshing with said gear; a block

| connected to the rack; and a gear having a

crank adapted to be seated in a slot in. ssud
block.

The combination, with a dressing-tool
and its table, of a coéperating guide and pat-
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| table; a driver for said table; a gear having

Q0

21. The eombmatwn, with a dressing-tool -

and 1ts table, of a codperating guide and pat-
tern one of which parts is connected with the
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table; a driver for the table, embodying a

gear; a rack meshing with said gear; a block
connected with the rack; aslide to which said
blockissecured; a gearhaving a crank adapt-
ed to be seated in a slot in said block; and
meansfor operating said last-mentioned gear.

22. The combination, with a dressing-tool
and 1ts table, of a codperating guide and pat-

ternone of which parts is connected with the

table; a driver for said table, embodying a
gear; arack meshing with said gear; a slotted
block connected with said rack; a slide to
which the block is secured; a WOIII]. gear Pro-
vided with a crank seated in the slot of said
block; a shaft having a worm meshing with
the wor m-gear; and a pulley secured to sald

shaft.
LEWIS E. IIARPER
| RICHARD F. DOW.

Witnesses:
FRED. J. DOLE,

HENRY BISSELL
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