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To all whom it ma;y CONCEPTL: |
Be it known that we, CARL L. GROHMANW

- and LEWIS E. HARPER, citizens of the United
States, residing at Hartford, in the county of

g Hartford and State of - Oonneotlout have in-
vented certain new and useful Improvements
in Machines for Dressing Metal or other Ma-

terial, of which the following is a specifica-

tion.

Thisin vontlon rel&tes to maoh ines for dress-
ing metal or other material; and the object
‘thereof is to provide an improved and effi-
cient machine of this character for dressing

10

or grinding articles of various shapes with

15 uniform accuracy and finish, said machine
being particularly adapted for ﬁmshmﬂ'wmk
of ir reﬂ'ulal form.

Our 1mproved machine 1noludes as one of
~ its features a plurality of superposed slides

20 supported for movement in different direc-
tions and independent patterns cooperative
with and acting against the respective slides,
the patterns being constructed- to cause the
tool, preferably mounted on the upper slide,

25 10 travel through a path conforming to the
outline of the WOlk to be dressed, a,nd this
path may follow straight, ourvﬂmea,l or other

lines, in accordance W1th tho pattel ns em-

ployed.

30 'The tooloaruoﬂe comprehends a plurahty

of superposed shdos, which may be five in

- number, in which case the three lower slides
are p1ofera,b1y hand-operable to secure the

- necessary adjustment of the tool, which in
- 35 thepresentcaselsagrinding dovioe for dress-
ing off the interiors of cups or boxes for con-
taining the bearing-balls of bicycles. . The
frrmdln o-tool is mounted on the topmost slide

of the series, which, with the next adjacent

40 slide,is pomtwoly driven to effect the opera-
“tlon of the tool in the proper direction. In
the present case the line taken by the tool is
an irregular one, said tool first following a
stla,wht line, then a curvilinear, and

tion, such motion of the tool being obtained
by a plurality of independent patterns, which

- are operated in some convenient mannerand |
so which constitute drivers foractuating the re-
spective slides and by reason of which the.
orinding-tool is caused to travel in the doswed *

' direotion.

| our present impr ovemonts
verse central section of the tool carriage,
taken in the line x x, looking in the direction

n&lly_
45 a stlalﬂ'ht line diagonal to the fir st-mentioned
- line, in which 1t 1*eturns to its primary posi-

.The- | _pattoms are reHIOVably '

mounted in position and may be detached -

and others substituted, swhereby the course

of the tool may be made to conform to the

character of the work to be dressed.

In the drawings accompanying and for m—

ing pmt of this f:poolﬁoatlon Figure 1 is.
plan view of a grinding-machine embodymcr
Fig. 2 i1s a trans-

55

60

of the arrow, Fig. 1. Fig. 3is a sectional view

taken in the line v y, Fig. 1, in a plane at

right angles to the line x z.  Figs. 4 and 5

are plan views of the carriage, por tions of the
slides being broken away to illustrate the in-

ternal meohamsm said figures also showing,

in section, the WOIk and tho mode of opem,-z

tion of tho tool thereon: TFig. 6isa plan view
of the carriage with tho topmost slides re-
moved. Fig. 7 is a plan view of the support
or track upon which the under of the two
power-driven slides is mounted for reciproca-

the tWo upper or power-driven slides.

Similar characters designate like par tsin

all the figures of the dlawmﬂ's
‘The various parts of the machine may be
supported in any convenient manner.

dinal bed 2, having near one end a boarmﬂ' 3,

which sustaums the ohuok: or wmk-holdmﬂ‘ de- |
vice.

The tool- omuago C is mounted f01 move-
ment along the upper face of the bed 2, and

1t oonmsts of a plurality of supommpoqed
The slide 4 is pref-:

slides 4, 5, 6, 7, and 8.
erably held in a fixed position on the bed 2
when the parts are assembled, the necessary

For
‘this purpose we have represented a longitu-

75
tion, and Figs. 8 and 9 are similar views on

So

90

adjustment of the tool, which is carried by

the topmost slide 8, bem
manipulation of tho tmnsversoly-loolproca-
tive slides 5 and 6. The lowermost slide 4 1S

clamped to the bed 6f the machine in some
The adjustment of the

convenient manner.

slide 5 crosswise of the bed 2 is secured by
the ordinary feed-screw 10 on said slide, which
screw works in a fixed nut 12 on the slide 4,
the adjustment of the slide 6 transversely of |
the slide 5 being obtained by a similar feed-
screw 13, kamﬂ* in a fixed nut (not shown) -
in said slldo 5.

obtained by the

95
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Om impr oved machme as hereinbefore set | or bem ing 4:9 of the disk 90, which 1eqts upon
the Shouldel 51 on the WH,H of the aperture -

forth, embodies as one of its features a plu-
_mhty of superposed transversely-reciproca- |
tive slides and independent patterns cooper-
ative with and acting against the respective
slides, said patterns bemn* preferably mov-
able in unison and actuated by power, by rea-
son of which a tool supported upon one of
sald slides is caused to move in a direction
eomespondmﬂ mth the outlme of said pat- |

lerns.
The topmost Shde R carries the tool which

- consists in the present case of a ﬂ'rmdlnﬂ‘ de-

20

25

..30

35

vice T, secured in some su1table manner to
Said spindle or shaft
It is pref-
1*ably mounted in the posts 21 and 22 on the

the spmdle or shaft 20.
is diagonal to the wor k-spmdle

upper side of the slide 8§, and it carries the

pulley 23, which may be driven by a belt,

(not shown ,) such mechanism serving as a

simple means for rotating the tool-splndle |
- The upper slide 8 has near its opposite sides:
the depending blocks or tongues 25 and 26,
(see Fig. 9,) working in the grooves or chan-
nels 27 and 28, respectwely in the upper face
of the slide 7, Fig.i 8, the latter being equipped
with similar bearing-blocks or tongues 29 and
30, adapted to work in corresponding grooves:

31 and 32, respectively, in the support or
track 33, rlﬂ*ldly secured to the upper side of

‘the shde G.

The %tatlonmy support or track 33, upon

which the slide 7is mounted, is eentmlly aper-

tured, as at 34, to admit of the operatlon of
the pattel ns or templets.

- T'he grooves orways 31 and 32 on the sup-

- port or track 33 are at richt angles to the

40

45

| ._50
| _41 on the slide-block 25.

for operating the same any suitable mneans

55 may be employed. For this purpose we have -

~ center the vertical stud or spindle 46 ,adapted |

grooves or Wﬂys 27 and 28
grooves receive the respectwe slide-blocks on

-the slides 7 and 8, by reason of which the
slidescan beoper ated 1n transverse directions.

The patterns for the respective slides are

designated by P and P, and they are prefer-
ably operable in unison and about the same
axis, and for this purpose they are conven-

1ently made integral. Said patterns consist,

preferably, of rotmy cams, the under pattern;
or cam P being ada,pted o engage the de- |
pending prOJectloll or pin 40 on the slide-
block 29 and the upper pattern or cam P’ be-
Tset or extension
I'he two patterns .

ing adapted to éngage the o

may be in one piece and are also rotary, and

illustrated the worm-gear 45 having upon its

 to pass through a bore or seat formed at the

- proper place in the hub of the two patterns,
60

the latter when in working position resting

- upon the stop or shoulder 17 on the Spmdle

- The two patterns are held upon their support

by a screw 48 in threaded engagement with

the stud 46, the head of the screw serving to

bind said pattems firmly against the smp—

- shoulder 47.

‘terns.

whlch several

51', formed in the slide 6.
are assembled,

‘When the parts :
as shown in Fig. 2, the head

ol the screw 48 in addition to holdmn' the pat-
tern in place on the stud maintains the worm-

gear 45 In proper position.

shaft carrying at its opposite end the pulley

The gear 4518
driven by the worm 52 on the shaft 538, said 75

54,which may be driven by abelt, (not shown,)

the belt serving to rotate the pulley in the dl- |
rection of the arrow in Ifig. 6 and the patterns =

‘In the direction indieated by a second arrow

ol

in sald figure, whereby when the two patterns
are operated they will by reason of their ac-
tion against the slides cause the tool to follow B

the deswed path.

In the plesent case the rotar y- pattelns P
and P’, respectively, cause the tool,by impart-

ing c_erta,in: feed movements to the two slides,

to travel first along a straight line, at which
time one of the patterns operates, then along

a curvilinear line, when they simultaneously go

operate both shde& and, lastly, along a di- -
agonal line, during Wth]l period both cams o
serve to return the tool to its primary or re-

tracted position.

It 1s apparent that patternb of various

95

shapes could be substituted for those illus-
trated to obtain the movement of the tool in

any direction.

In fact, the tool could readily

describe a circle by properly shaping the pat-

'1'o facilitate the changing of the pat-

100

terns, they are made removable as herembe- |

fore descm bed.

In Fig. 6 the two cam- patterus are repre-

a and 0, respectively, thereof being in con-

'Sented 1in thelir primary positions, the points =
I0§

tact W1bh the two slides, which, as mdlmted .
by dotted lines in said ﬁﬂ'me, are in their re-

tracted positions.

"When the two cams ro-

tate, the under cam is constructed to actuate '

the under slide for a predetermined distance,

ITO

and during this period the upper slide re- .

mains sta;mona;ry relatively to the under, the

upper cam-pattern P’ being of such construc-
tion as to produce this 1esu1t or, in other -

words, that part of the cam which passes in

contact with the upper slide while the lower
cam 18 traveling against the under slide to
feed the latter forward is concentric with its

axis. 'When the lower cam is thus operated,

the 00l T1is advanced forwardly in a strai n*ht
line."

I15

- As it is then desired to have the toolﬁ |

describe an arc following the interior con-
tour of the work, the two slldes will be simul-

taneously and mdependent]y transversely op-
erated, that portion of the cam I? between the 125

'points ¢ and d serving to operate the under

slide, while the cam P’ serves to operate the

upper slide between the points d’and ¢ there-

on, the rise of the cams being such that the

toolis caused to followacurved path. When

the tool passes out of contact with the work

| on its forward or working stroke, the points 1

130

{ and g of the two cams will be Opp051te the

' The worm- ﬂém 45 is snppm ted in the hub | two slides, but not in contaet with the same,




its normal retracted or outer position.

20

39

35

- for dressing various kmds of wmk either 111-'

45

_50

1ir reﬂ*ulal form and partly curvilinear.
work or cup is designated by W, and it is’
clamped in the chuck C', secured to the spin-
The Spmdle 65 is mounted |

612,239

means independent of the cams being fur-
nished to return the tool to its 1nitial position

by transver sely and simultaneously operat-

ing the two cams, the construction being such

that the tool is: ﬁaused to follow a lme at an |

acute angle to its first-mentioned line and is
thereby retur ned to the place from w ]11(:11 113
started. |
The means illustr ated for returning the
slides to their primary positions consists of a
spring acting, preferably, against a fixture on
the track or support 33 and also against the

upper slide, the pressure by the spring against

said slide bemn* in a direction obhque to the

‘planes of transverse movement of the two
slides, so that each is moved relatively and.

tmnsverqely to the other and is returned to

spring illustrated for opelatmﬂ' the slides 1s
designated by 60, it bearing at its middle

aﬂ*alnst the stop or roll 61, mounted on the-
upper face of the track or support 33 at a
point midway between the planes of opera-

tion of the two slides, the opposite ends of

the spring fitting awamst the depending an-

nular ﬂa,nﬂ'e 62 on bhe upper slide 8.
Figs. 4 and 5. ) -

WVhen the tool T passes out of eontact W 1th
the work, the concentric portions of the two

(See

cams P and P’ will be opposite the pin 40 and
the offset 41 on the slides 7 and §, respec-
tively, but will not be in contact therewith, |

by reason of which the elongated spring 60
by acting

simultaneously in transverse direetions, by

‘reason of which the tool T on the upperslide

follows a line angular to that ﬁ1 st taken on
1ts working stloke |
As helembefme stated, the tool is a,dapted

terior or 6211361101

For the purpose of illustrating the opua,--

tion of the tool we have shown 1t operating
upon a cup or box for contalning bicycle
bearing-balls; the inside of said cup being of
The

dle or shaft 65.

- in the bearing 3 on the bed 2, and it carries

6o

at a convenient point the pulley 66, around
whleh a belt (not bhOWI]) may be passed to

is OUStOI’H&l} Ill 01)61&131011 the work W WIH
be set and clamped in the chuck C', after
which the worm-shaft 53 will be tur ned by
the attendant to bring the tool to its extreme
retracted position, after which the under
slides 5 and 6 will be m&mpulated to carry
the tool substantially in contact with the

work, with the periphery of said tool in line
with the inside face of the work. When the
tool is properly positioned,the sever al shatts

will be started in operation, by reason of

which the 1:001 will be caused th10un‘h the

against the upper shde will cause
it, and consequently the lowerslide, torecede

..........................................................................................................................................................

r--

|

of the interior of the work W.: |
IHaving described ourinvention, we clmm-—-—-

B The combination, with a pair of ‘trans-
versely-reciprocatory slides one of which is -
mounted upon the other, of asupport for the.

lower slide, and a pair of independent pat-
terns in p051t10n to impart advancing move-
‘ments to the slides, one of said pa,ttel ns be-

ing adapted to eoopemte with one slide, and

to the slides, one of said patterns being adapt-

pattern cooperating with the otherslide; and

- means mdependent of the patterns for re-

turning the slides to their primary positions.
3. The combination, with a pair of trans-

versely-reciprocatory shdes one of which is-

o

' attems P and P’ .a,et,mﬂ awmnst the slides 7
and 8, to follow a path confm ming to the Shape

70

75

“the other p&ttel n cobperating with the 0the1 -
slide.
2. The COIIIblIZI&tIOI] w1t11 a pair of tmns—-

versely-reciprocatory shdes one of which is
‘mounted upon the other, of a support for the -
lower slide; a pair of 111dependent patterns

The | in position to impart advancing movements

80

‘ed to codperate with one slide, and the other

90

mounted upon the other, of a support forthe

lower slide; a pair of mdependent patterns
in position to impart advancing movements
to the slides,one of said patterns being adapt-

ed to engage one sllde, and the other pattern

95

being adapted to engage the other slide;
means independent of the pattems for re-

turning the slides to their primary positions;
and mechamsm for rotating said patterns.
4, The combination, with a plurality of su-
perposed slides supported for reciprocation
in different directions, of independent pat-

terns codperative with, and acting against,the

1espeetwe slides; a stop, and a spring beal-

ing against the smp :zmd also aﬂ‘amst one of _ |
.the shdeg, R e

100

105

5. The combma,tlon with a plurahty of Su-

perposed slides one of which has a depending

ent patterns cooperative with, and acting
against, the respective slides; a
a,nd a spunﬂ' beatmfr a,ﬂ'amst sald stop &nd
ﬂanﬂ'e |

flange, said slides being supported for recip-
rocation in different directions, of independ-

IIO

a fixed stop, -

115

6. The combmatwn Wlth&SIlppOltOl track
having Qrooves, of a slide provided with

tongues fitting in said grooves and also hav-
ing grooves; a second sl1de mounted on the
qrst - mentioned slide and provided with -

.....................................................................................

.........................................................................................................

.................................................

tongues reciprocative in the last-mentioned

orooves; a tool mounted on the upper slide; -
a plurality of patterns cobperative with, and

“acting against, the respective slides; a stop .
on the quppmt or track at a point midway

25

between the planes of movement of the two -

sald stop and also against the upper shde
7. The combmatlon, with two transversely-

--I‘BGlpl ocatory slides one of which is mounted-

slides; and a springin position to act aﬁalnst -

130 .

upon the other,of a support for the lower side,
and a palr of mdependent 1emovab1y—m0unt-
ed rotary patterns in position to impar b ad-




‘vancing movements to the slldes one of sa1c1' |
- patterns being adapted to codper ate with one

 slide and the ot.hel pattern 000pel ating’ W1th

the other. slide.

8. The combmatwn' with a plurahty of"

o shdes supported for movement in transverse

- directions, of a plurality of independent pat-
- terns; adriver having a shouldered stud upon
o wlnch the patterns are mounted; a screw

IO

seated in the stud, the head of the screw serv-
ing to hold the pattelns in place against the

“ ;shoulder on the spindle; and means for op-.
- erating the driver.

.[5

9. The combmatwn w1t11 a plumhty of |

shdes suppm ted for movement in tmnsverse

in  position;
driver.

. 6_1'2,239_ B

dir ectlons of a plurality of 111d(,pendent pat-

terns oper able for actuating the respective -
slides; adriver havmwashouldel edstud upon
“which the patterns are mounted; a bearing _
for supporting the stud; a screw seated in 20
the stud, the head of the screw serving to
hold the pattelnb in place against the shoul-
‘der on the spindle, and also to hold the driver

and means for operating the j'

OARL T. GROHMANN
LEWIS E HARPER |
Wltnesses
- RicHD. F. Dow

HENRY BISSELL
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