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- Unrtep States PaTent OFrics,

IO

I5

BARD, a citizen of the United States, residing

able means.

ENRY DEMING HIBBARD, OF PLAINFIELD, NEW JERSEY.

REVERSIBLE GRINDING-MACHINE.

SPECIFICATION forming part.of Letters Patent No, 684,547, dated October 15,1901,
- Application filed May 9, 1901, Serial No. 59,374, (No model)

To all whom it may concern:
Be it known that I, HENRY DEMING 11IB-

1n Plainfield, in the county of ®nion and State
of New Jersey, haveinvented certain new and
useful Improvementsin Reversible Grinding-
Machines, of which the following is a specifi-
cation. | o
This invention- relates to grinding - ma-

chines; and the object of the invention is to

provide a grinding or finishing machine hav-
ing a rotary face-plate capable of adjustable
attomatic reversal.

A further object of the invention is to pro-
vide a grinding-machine wherein the work is
carried upon one or more rotary face-plates
which may be reversed by automatic adjust-

-rr

object being operated upon. In a grinding

action it is well known thatonly a very small
portion of metal isremoved during each step.
Consequentlyitisaveryexpensiveoperation,

55

so that 1t is necessary toprovide means where-
by any particular part of the article being

ground can be successively treated without
the necessity of working entirely around the
circular part each time.
provided improved means whereby the mech-
anism which rotates, such as a face-plate car-
rying the safe or vault or other article to be

| worked, can beautomatically reversed, there-

by to rotate the face-plate in different direc-
tions and enable the tool to operate over a

- short portion of the work—as, for instance, a

safe or vault—in succession, and for this pur-
pose 18 provided an improved grinding-ma-

For this purpose is
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Another object of the invention is to pro-
vide a grinding-machine wherein the work is
carried upon one or more rotary face-plates
which may be reversed by automatic adjust-

chine which comprises in a general way one

or more rotary face-plates adapted to carry
an object to be operated upon, one of which
face-plates carries adjustable means adapted
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able means, and which grinding may take
place at more than one point upon the work:
and a still further object of this invention is
to provide a grinding-machine wherein the

- work is carried upon one or more rotary face-

plates, and which may be reversed by auto-
mmatic adjustable means, the grinding opera-
tion being continuous, when desired, irre-
spective of the direction in which the work is
being rotated. |

The grinding-machine shown herein and
described is particularly adapted for use in
connection with safes or vaults, and espe-
cially to that form of safe or vault which is
made of unmachineable metal, sich as man-
ganese steel. In the manufacture of safes of
manganese steel it is impossible to work the
tetal by cutting. Consequentlyitisnecessary
to work such metal by grinding, this being

the only practicable mode known at the pres-

ent time. When the safe or vault is pro-

~vided with a ecircular portion—ag, for in-

50

stance, a doorway—it is necessary at the pres-
ént time in the grinding of such circular part
to carry the tool entirely around such part
during each grinding aection. Frequently

there are imperfections or projecting portions
necessary to be removed, which, however, it |
is impossible to work upon successively ex-
cept by carrying the tool entirely around the |

‘be worked.

to be located in various positions and codp-

erating with means forshifting the operating -

mechanism, and which means in the form
shown comprises belt- shifting means suit-
ably connected with the
driving mechanism.
- Inthedrawingsaccompanying and forming
a part of this specification, [igure 1 is a side
elevation of oune form of this improved ma-
chine. Fig. 2 isa plan view thereof. Fig. 3
is a perspective view showing a form of re-
versing device and a face-plate; and Figs. 4
and 5 show the application of a cutting-tool,
which may be used in place of a grinding-
wheel in some instances. R
Similar characters of reference designate
corresponding parts in all the figures of the
drawings. _. |
In the form of grinding-machine herein
shown and described and which may be its
preferred form, if desired, the device com-

| prises one or movre rotary members, such as

face-plates, adapted to carry the article to
Two face-plates 10 11 are shown
in the present instance, connected by a shaft
12, supported by some suitable supporting
means 13, such as two-part bearings resting
upon a suitable bed 14. The power is here
shown as applied to a pulley 15, mounted on
a shaft 16, carried by bearings supported by

power mechanism or
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stancards, on which shaft is a fast pulley 18, | will reciprocate the rod 34 and by means of

over which run an open and a crossed belt
21 22, respectively, which belts also run over
a set of fast and loose pulleys 23, 24, and 25,
carried by a shalt 206, having suitable bear-
ings, and which is connected, by means of a
chain of gear- wheels 27, 28, 29, 30, and 31,

with an integral gear 1C% formed on one of

theface-plates,as10. In plaee of the ¢rossed
belt a belt running in the opposite direction

could be used,inw hich case a separate power-.

shaft similm' to shaft 16 would be provided.
The belts 21 22 are here shown.asadapted to
be shifted backward and forward on their
fast and loose pulleys by means of belt-shift-
ing means, such as loops 82.33, carried by a
remproeatmw rod 34+ and supported by suit-
ablehangers. A rock-shaft35, havingacrank
36 in enwatrement with the leGIDIOOELLIHU‘ rod
of the belt shifter, is provided at its outel
end with arms 37 3. Carried by one of the
face-plates (here shown as 11) are clamps 39
40, secured to the flange by means of set-
serews 39 40, Iespectu ely. These clamps
are 1@spe(,twely provided with projecting fin-
oers or lugs 41 42,  In the path of these lugs
or fingers 41 42 the arms 37 38 of the 100]&-
shalt are located to alternately be interposed.
There is also provided on the rock-shaft 35 a
Jlever43, provided for manually operating the

belt- Shlftll]”‘d&?\ ice. The face-plates are re-
spectively provided with bolt- kerfs 10’ 11'.

Opposite each face-plate is shown the grind-
ing mechanism, in the present lnﬂstance com-

prising two ﬂnndmn‘-wheels 44, mounted on
carriages 45, ,slldd,ble upon ved- pla..tes 46. At
times it may be found desirable in operating
upon certain classes of work—for instance,
when the article to be treated is formed of
other than unmachineable metal—to substi-

tute a cutter for one or more of the grinding-
- wheels,and in Figs. 4 and 5

0 & eonvement form
of cutter is shown mounted on a carriage 45’

and adapted to slide on the bed-plate 46 and
comprises a tool 47, set in a tool-post 47, piv-

oted at 47° and when In work bearing against |

a suppord 47, This organization permlts the
tool to freely drag over the work when run-

ning in one duegtlon and to cut when run-

ningin the opposite direction. When a cut-
ting-tool 18 used, it may be desirable to drive
backward at a higher speed than when cut-
ting. In this case each belt would have its
own tight and loose pulley mounted on the
shaft 26 the proportions of the pulleys being
made smtable toprovideforthe desired speed
The operation of the machineis as follows:

Work being bolted on either or both of the

face-plates by means of bolts and bolt-kerfs
in the usual manner and the power applied,

the belts being in the position indicated in
Fig. 2 and moving in the direction indicated
by the several arrows, the face-plates will ro-
tate in the direction of the arrows thereon.

The lug or finger 41 will come in engagement
with the arm 37 which will partially rotate

the rock-shaft 35 which through lts crank 306 |

the belt-shifting loops 52 33 shift the c¢rossed
belt 22 onto the fast pulleys 20 25 and at the
same time shift the open belt 21 off of the
fast pulleys 18 23 and onto the loose pulleys
19 24, which will, operating through shaft 26
and chain of gears 27, 28, 29, 30, 31, and 107,
change the direction of rotation of the face-
plates. When the lug 41 engaged the arm
37, 1t rocked the shaft 35 and shifted the arm
38 into the path of the other lng 42, so that
it is in position to be engaged by said lug 42
npon the opposite rotation of the face-plates.

The clamps 39 and 40, being provided with
set -serews or any obher suitable clamping
means 39’ and 40', respectively,may be shifted
to any destired pomt on the flange of the face-
plate to adjustably limit the a,mount of rota-
tion thereof. Jor the purpose of laterally
adjusting the face-plates some convenient
means may be employed, and in the drawings
such a means 18 shown, which may comprise
a collar 12', loose on the shaft 12 and in con-
tact with one of its bearings and which is
adapted to be set against the bearing by set-
screws 12%, carried by ears 12° on the shaft

and it will be readily observed that by scerew-
ing in the set-screws they will push the col-
lar along the shaft and against the bearing
and move the face-plate 10 in the opposite di-
rection. In IFig. 2 the Invention has been
shown as applied to a grinding-machine hav-
ing two face-plates each provided with a set
of two grinding-wheels; but I do not limit
myself to the number of face-plates nor the

number or organization of the grinding de-

vices, and although I have shown two face-

plates, one being operated upon by the driv-

ing mechanism and the other earrying the re-
versing mechanism, vet the machine may be
consfructed with but asingle face-plate,which
may carry the reversing-mechanism-operat-
ingdevices, orthe same may be mounted upon
an independent means carried by the shaft of
the face-plate or otherwise operated by it.

In the present instance the invention is
shown as applied to a grinding-machine, to
which it is particularly adapted; but it is to
be understood that in practice it may be ap-
plied to a finishing-machine.

‘T'he various parts of the machine are here
shown as operated by electric motors and
the reversing means shown as belts running
over fast and loose pulleysand operated by a
belt-shifter, yet any ordinary and suitable
means may be employed for the accomplish-
ment of the same results.

Having desceribed my invention, I claim—

1. Ina grinding-machine, the combination,
with a rotary face-plate, of driving means
therefor, and means controlled by such face-
plate for reversing said driving means.

2. In a grinding-machine, the combination
of a rotary face-plate; driving means there-
for; and means carried by said face-plate for
reversing said driving means,

3. Ina ﬂ'llndmmmachme the eombmatlon,
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with a rolary face-plate, of driving means
therefor; reversing means for the driving
means; and automatic means for reversing
the driving means. -
4. Inagrinding-machine, the combination,
with a rofary face-plate, of driving means
therefor; reversing means for the driving
means; and rotary auntomatic means for re-
versing the driving means. -

5. Ina grinding-machine, the combination,
with a rotary face-plate, of driving means
therefor; reversing means for the driving
means; and rotary adjustable automatic
means for reversing.the driving means,

0. Inagrinding-machine, the combination,
with a rotary face-plate, of power-reversing
meang, and automatic means for reversing
sald plateatany point initsrotation and com-
prising means shiftable with the shaft of the
face-plate and codperative with said power-

- reversing means.
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7. Inagrinding-machine, the combination,

with an adjustable grinding-wheel, of a ro-

tary face-plate adapted to hold and carry the
work therefor and having an internal gear;
means for ilmparting rotary motion to said
face-plate; and means operative by the face-
plate for automatically reversing its motion.

3. Inagrinding-machine, the combination,
with two sets of adjustable grinding-wheels,
of axially-mounted face-plates adapted to
hold and carry the work therefor; means for
imparting rotary motion to the face-plates:
and means operated by one of the face-plates
for automatically reversing the motion of
both. | .

9. Inagrinding-machine, the combination,

‘with a reversible rotary face-plate, of a grind-

ing-wheel operative upon the work carried by

the face-plate in either direction of its rota-

tion. -
10. In a grinding-machine, the combina-
tion, with grinding means, of rotary means
adapted to carry the work for the grinding
means; means for reversibly operating the
work-carrying means; and adjustable auto-
matic means for actuating the reversing
means; all organized to permit grinding in
both directions of rotation. -

11. In a grinding-machine, the combina-

the work, of driving means for rotating said
plate;reversing meansforsaid driving means;
adjustable means for automatically control-
ling said reversing means; and independ-
ently-adjustable grinding means operative
upon the work at more than one point simul-
taneously. - : |

12. In a grinding-machine, the combina-

tion,with rotary face-platesindependently ca-

pable of carrying the work, of driving means
for rotating said plates; reversing means for

sald driving means; adjustable means for au-

tomatically controllingsaid reversing means;
and a set of grinding means comprising two
or more independent adjustable members op-
erative upon the work of each face-plate at
different points thereof respectively.

~13. The combination, with a rotary face-
plate, of driving means therefor: reversing

‘means forsald driving means and embodying

a pair of belts, one running in one direction
and the other in the opposite direction: and
means carried by the face-plate and coodpera-

tive with said reversing means for reversing

the direction of movement of said plate.

14. Thecombination, with a shaft, of a pair
of rotary face-plates mounted thereon, onec
of said plates having an internal gear: driv-
Ing means; gearing connecting said driving
means and said internal gear; means for re-
versing said face-plates and including shift-
able belts, one a crossed belt; and adjustable
means carried by one of said face-plates for
controlling the shifting of said belts.

15. The combination, with a shaft, of a pair

of face-plates carried thereby and of different

diameters, one of said face-plates having an
internal gear; driving means; gearing con-
necting said driving means with said inter-
nal gear; reversing means for said driving
means and embodying a rock-shaft; and ad-
Justable means carried by one of said face-

plates for rocking said shaft, thereby to shift

sald belts. _
-HENRY DEMING HIBBARD.

Witnesses:
| C. S. WEED,
C. L. RUSSELL.
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