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| Apphcetlon ﬂlcd June 23. 1893 Senel No 478 613,

(Nc mode’f ) o

To all whom it ma J concern:

Be it known that I, Duaxk H. OﬁUROH of

- Newton in the connty of Middlesex and Sta,te

of Mctssechusetts have 1nve1ted certain new
and usefal- Improvements in Grinding-Ma-

chines, of . Whlch the follofmnﬂ' 18 a Speclﬁce--

. tlon |

~ chines, and is an 1lmprovement on the ma--
chine shown and described in Letters Pa,tent-
of the United States No 494 008 crranted to lne

IO

"This 1ment1on reletes to urmdmfr ma,-

~March 21, 1893.

“held up

‘The ob,]ect of the. preeent mventlon 1S to

provide means whereby the grinder may be
to its work a predetelmmed time

:."“' ~after the feed mecha,nlsm hae been rendered

o _1noperat1ve

. derstood, I will proceed to describe it with

."2o-reference to the accompenyinn‘ drewmbs of

In order that the 1nvent10n mey be f ully nn-

- which—

. .30

35

dla,le

| _'sectlon

is a Vertlcel cross-section, taken through the

. middleof the machine, but showing the dial-
- - holder in elevatlon

~ view of the dlel holder
tional detail of parts appearing at the left of
~ Fig. 5. Fig. 8 shows a sectional view of a
- - 1machine embodymn' the invention and de-
signed for grinding elongated bodies.
o .shows a section on line 9—9 of Fig. 8. Flo'

Figure 1 represents Q- p]en of a mechlne

| constrncted according to my invention, and

designed- for ﬂ'I‘lndng disks such as wetch
Flg 2

‘Fig. 3 is an end elevetlon Flg 4.

Fig.
6 shows a detail sectlonal
Fig. 7 shows a sec-

tal section. - Fig. 6

. 10. shows a sectional view of parts appearing

1n Fig. 8. Fig. 11 shows en end VleW as seen

o - from the rln'ht of Fig. 8.

L 40

The same numerals and letters of reference
. 1nd1ca,te the same parts in all the figures.
-~ Referring first to Figs. 1 to 7, the frame of 1

| '- the machme consists of abedl , Sup

B : ~degs 2, 3. - Mounted on the bed 1 are slides 5,

6, constructed to carry and support shafts 7
_-8 prowded at their innerends with holders 9 |
~for carrying the substance desired to form |

- the grinding-surface.
. character ehown in Figs. 1 to 7, it is desired
o

to use emery Ieps 10 for this purpose, which
serve at the same time as housings to con-

ﬁne any dust or pa,l tlcles removed duung

IS -a front elevatlon partly in |

H ehows a, horizon-

Fig.9 |

b

ported by
> b

“In a machlne of the |

-1 cushioning the up

T—

the wrlndmn*opera,tlon Beneeth the grlnd
ers is a pan p, from which extends a duct d,
for receiving and carrying off water which is

| Supplled durlnﬂ‘ the grinding operation.

"Mounted on the bed 1 i8 a standard 14

JFFICE.

which snppolts and carries the dial holdmn'

and operating devices 12 13, which -are or
‘may be of any suitable conetrnctlon ‘When

used for grinding watch-dials, it is pr oferred

60

that the holdmcr devices 12 13 be obliquely -

~disposed in relation to the shafts 78 to an ex-

gwen to the periphery of thedials..

|-tent corresponding to the desired bevel to be
65
The dial-holder is pwoted at 67, so that it

may be raised and lowered in removing and

| replacing the dials, and provision is made for
end down stroke, as fol-

o

lows: The holder is connected by a vertical
‘rod 68 with a pistor 69 in an air-cylinder 70.
A plunger-rod 71, connected with said piston,

extends out of: the bottom of the eylinder, -

‘and connects with a treadle or other suitable

power applylnﬂ* agent. A spring 72 bears at
one end against a shoulder73 on the plunger-

/5

rod, and a,t the otherend against the eylinder R

70, Whereby it cushions the upward stroke of

the plunger-rod. The return or downward
movement of the piston is- cnehmned by the
‘air in the eylinder.

Shafts 7, 8, together with’ holders 9 a,nd lepS"
10 are drwen from any dcsu'ed source by_i

pulleys 15 16 1eepect1vely

Mounted in carriages 60, on the underside "

of the bed 1, are two vertwal shafts 17, pro-
vided with arms 18.19 ‘at their upper and
lower extremities respectively. The arms18
extend inward (between thegrinding-surfaces
10) and are provided on their extremmes

‘80

90
‘with diamond stops 18/, and said arms18are

placed- to bring the. etOps 18’ at a distance

apart correspondlnn‘ with the desiréd diame- "

ter of the dial to be ground. Thus the stop
act as a calipers for measuring each dial, for

the grinding of the dial contmues unt11 the =
faces 10 come in contact with the stops 18/, .

‘at which point the orinding ceases, as hcreln-' | o
“after explained. The arms 19 are normally ~

in electrical contact with electro- magnets 197,

‘and are separated from the latter to break o
‘the connection by the contact of the stOps 18" |

mth the grlndmﬂ'-surfeces 10.

IOG--.-.

Thc cermewes 60 are connected together byiﬁ

T




/

2

~ arod 61, having richt and left hand screw-

IO

“groove in the bed.

20

30

35

shaft 77 to each of the gears 74, through the

40

45

50

53

6o

threads engaging the carriages respectively,
whereby, when the said rod is turned in one

direction, the carriages will be moved toward

each other; and, when the said rod is turned

in the opposite direction, the carriages are

moved away from each other. Thus, by turn-
ing & knob 62 on the end of said rod, the
arms 18 may be adjusted for dials of differ-
ent diameters. Each of the carriages is pro-

vided with a serew 63, which projects through |

a slot in the bed 1, and has a head 64, whose
under side is pressed by a flat spring 65 in a
By thismeans, accidental
displacement of the carriages after adjust-
ment is prevented. The electro-magnets 19’
are carried by the carriages 60, and hence the

relation between them and the arm 19 18 not

disturbed by adjustment of the carriages.
The slides 5,6 have a longitudinally recip-
rocating motion, moving simultaneously to-
ward and away from each other. The move-
ment of the slides is effected through the in-
strumentality of sleeves 64/, mounted to turn

in bearings in the bed 1, and engaging screws

656" ontheslides. Gears73 are fixedly mount-
ed on the sleeves 64/, and they mesh with
oears 74 mounted on a counter-shaft 7o.
These latter gears 74 have a {rictional con-
nection with the said counter-shaft, whereby
they may,under certain conditions, turn inde-
pendently thereof. Each of the said gearsis
held between disks 76, keyed to theshaft, and
faced with a material such as leather, so as
to create friction between them and the gear.
One of these disks is spring-pressed against
the gear, as shown in Ifig. 5. -

Motion is transmitted from the driving-
following -described mechanism: A hollow
shaft 78 is supported in stationary bearings,
and carries a gear 79, meshing with the gear
74, and one member 80 of a friction cone-
clutch, the other member 80" of which 1s
mounted on the driving-shaft. The shaft 73

is permitted a slight endwise movement to -

lock and release the clutch. A rod 81 occu-
pies the bore of the shaft 78, and is pressed
against the end of the driving-shaft by a
spring 82, bearing at one end against the rod
and at the other end against a screw 32" fas-
tened in the end of the shaft 73, whereby
said spring tends to separate the members of
the clutch. The member 80’ of the clatch

contains an electro-magnet 83, and the mem-

ber 80 constitutes an armature to be acted
upon by said magnet and drawn into fric-
tional engagement with the member 80°.

The main-shaft 77 is continuously driven

through any suitable means, such as worm 84
and gear 85, -~ |

The machine may be wired in any suitable
manner so that an electrieal circuit may be
established through the magnets 83, and the

gage devices. may constitute switches by

which to cut said magnets in and out. In
the present instance, a source of electricity,

! 27

screws (9.

517,643

as a battery,is indicatled at 86, and connected
with the magnets 19" and 83 respectively.
The magnets 83 being rotary parts, the con-
nection is a sliding one, consisting-of an elec-
trode 87, contacting with an annular surface
38 of the magnet-casing. The circuitis com-
pleted by connecting the arms 19 of the gage
devices with the magnets 83.  As hereshown,
this connection is indicated as being with the
clutch parts or armatures 80. |

The extent of normal movement of the

orinders, aceording to the diameter of dial
desired, is regulated by means of a disk 88,

| mounted fixedly on the end of the counter-

shaft 75, and a stop-arm 89, fastened at one
end to a fixed part of the machine and ar-
ranged to give or yield in one direction only.
The disk 88’ is provided with an annular se-
ries of perforations 90 and stop-pins 91 and

91’ may be removably inserted in said perfo-

rations so as to project from the inner side of
the disk and encounter the stop-arm 89. A
weight (not shown) issuspended by a flexible
connection 93 from a grooved pulley 94 on the
shaft 75, and tends to rotate said shatt in a
direction which will caunse the pin 91 to bear

| acainst the under side of the stop-arm 89, as

shown in Fig. 3. The pin 91’ is set to permit
a rotatiou of the counter-shaft to the extent
necessary for anormal movementof the grind-
ers to grind a dial to the desired diameter,

]C

YE

S0

9O

95

the rotation of said shaft being stopped by .

the pin 91’ encountering the upper side of
the stop-arm 89. The impact of the pin 91
against the stop-arm, upon the return of the
shaft by the weight on the cord 93, is cush-
ioned by reason of the yielding property of
the said stop-arm. .

The operation of themachine is as follows,
assuming that, tmprimes, the grinding-sur-
faces 10 10 are fresh and not worn. The ma-
chine having been adjusted to the desired

diametrical size of dial, the dial to be operated

uapon is placed in the holders 12 13, the slides
5 6 being separated, and the electrical cireuit

TOC

105

ITQ

is established by bringing the arms 19 into

contact with the magnets 19°, and the attract-
ive power of the latter will hold the gage de-

tively in this adjustment, and prevent acci-
dental displacement. The magnets 83 now

115

vices (comprising the arms 18 and 19) posi-

being excited, lock the clutches, so that the -

shafts 78 will turn with the driving-shaft 77.

The machine being set in motion, the dial-
holder revolves the dial at the desired speed,
and the main-shaft 77, through the gears 79,
74 and 73, revolves the sleeves 64, and there-
by moves the grinders toward each other,
by the engagement of said sleeves with the

When thisoc-

reason of the arms 18 being moved toward
each other, thereby moving the arms 19 away
from the magnets 19’ and breaking the cir-

120

125

The grinding-surfaces 10 grind
‘down the periphery of the dial until said sur-
faces encounter the stops 18,
curs, the dial will have been reduced to the
proper diameter, and the grinding ceases by

130
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- ou1t thus reodermn' the magnete 83 maotwe,
and permitting the springs 82 to disconnect: |

~the cluatch-parts, so that the shafts 78 are no

- longer rotated by the drwmﬂ*-she,ft 77. Bi1- |
- multaneouely with this action, the stop-pin 91"
enceounters the arm 89, and stops the counter- )

- shaft 75 which has been rotating with the

otherparts.

mal position, ready to aect on another dial.

- The ﬂ'rlndmﬂ' of the first'dial removes a. por-

15

tion of the grmdmg surface 10, and hence, in_
. grinding the next dial, in orde1 to bring it to
-~ the same diameter as the first one, the n‘tmd-'-’
ers must move toward each other to an ex-
-~ tent as much greaterthanin the first instance
astheamount of grinding-surface worn away .

~during the grinding of the first dial.

When
the n*rmder's arrive at the.point where they
were stopped in grinding the first dial, the

‘stop-pin 91’ encounters the arm 39, as before,_'

and stops the rotation of the oounter—sheft 75.

- But, by reason of the reduction in the orind-

-mﬂ'-surfeoes 10, they will not have encoun-
tered the stop 18’ when this takes place, hence

the electrical olroult remains unbroken, and

~the clutches are still locked by the 1nﬂuenoe

- of the magnets 83, and the rotation of the

30

 tionary,said D'eers slipping between the disks
- 35

shafts 78 oontmuee and the grinders are

moved farther towerd each other the fric-
- tional connection of the oears "4 with the
counter-shaft permitting said gears to con-

tinune to turn, while said sheft 1s held sta-

76. The movement of the grinders upon the

~ dial continues until the n*rmdmn' surfaces en-
counter.the stops 18/, When said grindersare

- etopped and run baok as before. .
- - dial is now complete, and is of ‘an exact size

40
| ‘tion may be oontlnued until the emery laps
| 10 are oompletely worn away, and the disks
-ground will all be of a uniform diameter. -

S '-shown and described for taking up the wear
. of the n'rlndmﬂ'-surfaoee, as any suitable me-
- chanical means could be substituted f01 those |

The second

with the previously-ground one. The opera-

‘The machine could be so arranged that the

diamond. stops 18’ would rest upon the pe- |
riphery of the disk being ground, and break
“contact when the deelred size was attained,

- thus stopping the electrical feed and the for--
‘ward motion of the grinding-lap.

I do not confine myeelf to the exeot meens

. shown.

55

‘The invention is not Ilmlted to the oon]omtf
- use of the two grinding mechanisms here’
. shown, and one of said. meohemsms may be
- omitted without depmtmw from the spmt oE_
[ the invention. - -
60 The mechanism whereby the ('ompensetmtri
L 'feed movement and its automatic arrest may
" De effected may be variously modified, and I

- donotconfine myself to the particularorgani-

- zation and details of- mechanism here shown.

"65

- tion by whloh the invention may be embodied
‘in & maohme for ﬂ'rmdmﬂ' elonﬂ*ated bodles

Then the weight runs the n‘rmd-.

. ers back away from each other to theu nor-
- Io

Y

P The work S 100 is earrled on ecarrlaﬂ'e 101

1

1

Figs. 8, 9,10 and 11 illustrate a oonetruo--'

mounted in a suﬂable manner So0O- as to be'

capable of traveling back and forth across
the grinding-lap 102.
the form of a.disk, which is mounted on a
slide 103. The stop -arm 104 is carried on an
aumhery slide 105, and has a diamond point

106 for contact Wlth the periphery of the

emery- Jap 102. The slide 105 is mounted to

This ﬂ'rmdlnﬂ'—]ap iIsin

70 -

move over the slide 103, and the two slides

move twice as fast as. the slide 103.  The

| are driven by one sorew—sheft 107, having
screw-threads of differentpitch engaging the
slides respectively, whereby the shde 105 will

8o' |

screw-shaft is driven through its primary.

movement, and through its movement which
oompensetes for. the wearing away of the

emery-lap, by mechanism of si mllar construe-

tion and arrangement to that already de-

scrlbed with: referenoe to the other figures.

- In view of the fact that an elonﬂ*eted body
| is under treatment, and to be reduoed toa
nniform size tthUﬂ‘hOlltltS length, the grind-
‘1ng-lap must be held up aﬂ'emst the Work for

a certain length of time aftel the piece has

been reduoed to the desired diameter at one
end. This may be accomplished by the con- -

strunction here ShOWﬂ in which a divided

counter-shaft 108 ha,e its ends_frictionally

| connected by means of suitably-constracted
heads 109 and 110. The head 110 ecomprises

95

a drum, on which a cord or like flexible de- .

vice 111 is adapted to be wound, said cord
having a weight attached to its end and ar-
.ranged to turn back the feeding pa.lte after
one piece has been around. The driving-.
| shaft 112 is oonneoted with the right- hend |
by
gears 113 114, an electric friction- cluteh 115

member of the divided counter - shaft,

of a oonetruotmn similar to that before de-

seribed being inserted in the driving-shaft.
A perfora.ted disk 116 is fastened on the end

of the divided counter-shaft, and receives a
stop-pin 117, to throw the feed parts out of

A stop-arm. 118 is plvoted to the end of the
maohme—frame and extends behind the dISkZ

100

1o5.' o

'tre_- |

| gear with the drwmﬂ'- sheft at a predeter- )
_'mmed time. - | '

TI8
| 116 and into the path of the pin 117, and may -

move to alimited extent on its pwot between

| stop-pins 119 and 120, so as to be utilized as

a switeh to cut out the cluteh 115, A spring "

121 is connected at one end with the arm 118,
at a point in front of the pivot thereof, and | EE
‘said spring is connected at its opposﬂ:e end -

‘with a stetlona,ry support 122. - It will be seen - *
that said spring will act to hold the pivoted
‘arm against oneor the otherof the fixed stops
1119 or 120 and, as soon as the arm is moved .
over the. oenter said spring quickly earries'it

‘against the fixed stop. The upper stop 119 is
'Tthe terminal of an electric circuit,
| eludes the cluteh 115,

The other termmal of

said circunitisthearm 118. ‘Said arm carries a
spring clip 123, for engagement with the stop
'119. "When the grinding operation begins,the =
arm 118 is m eleotrlcel eneeﬂ'ement Wlth the_-' -

which in- =~
3

120




4

[O

I5

20

25

30

stop 119, and the ecircuit is closed and the |
cluteh locked. The pin 117 is set to permit a

continued movement of the right-hand mem-
berof theshaft 108 aftertheleft-hand member
has been stopped by the pinin the disk 88*com-
Ing against the stop-arm, asin the form of ma-

chinefirst described, the continued movement -

belng sufficient to allow for the length of the
work under treatment. It will now be seen
that, after the primary feed and the wear-
compensating feed have been effected, the

emery-lap is still held up against the work, as |

the cord 111 is still being wound upon the
head 110 as the latter is driven from the shaft
112 through the gears 113 and 114, and the
frictional contact of the heads 109 and 110
prevents the left-hand member of the coun-
ter-shaft from turning back. Thisecontinues
until the pin 117 encounters the arm 118 and
moves it over the center, whereupon the
spring 121 throws the arm against the fixed
stop 120, and the circunit is broken by the dis-
connection of the clip 123 and terminal 119,
As soon as the circuit is broken, the clutch

115 is released, and the weight on the cord 111
tuarns back the feed-parts, the two members

of the counter-shaft turning together,—by
reason of the frictional engagement of.the
heads 109 and 110,—until the left-hand mem-
ber is stopped in the manner described with
reference to the first form of machine.

The
right-hand member continues to be turned |

517,643

back by the weight, until a pin 125 in the disk
116 encounters the stop-arm 118, the head 110

slipping on the head 109. Said pin 125 moves 35

the arm 118 over the center, and the spring
121 draws it against the stop 119, and the cir-
cuit is again closed.

It is evident that other constructions might

be employed to accomplish the compensation 4o

forlength of the work,and hence theinvention
1s not limited to the particular construection
shown. - |

Having thus desceribed my invention, what

I claim as new, and desire tosecure by Letters
Patent, is— | -

A grinding machine comprising in its con-
struction a movable grinder, feed mechanism
for advancing the same upon the work, means

| eontrolled by the grinding surface for render-

ing said feed mechanism inoperative, a re-

tracting agent which constantiy tends to with-

draw the grinder, and means for restraining
sald retracting agent a predetermined time

i after the feed-mechanism has be_en rendered

inoperative.

45

50

55

In testimony whereof I have signed my

name to this specification, in the presence of

two subscribing witnesses, this 17th day of
- June, A. D, 1893.

DUANE H. CHURCH.

Witnesses: .
C. F. BROWN,
ARTHUR W. CROSSLEY.
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