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No. 766,978,

_Pa,tented August 9, 1904, -

UNITED STATES PATENT OFFICE.

THOMAS HARRISON SYMIN GTON OF BALTIMORE, MARYLAND AbeGNOR
TO THE T. H. SYMINGTON COMPANY A CORPORATION OF l)LLAWARL '

GRINDIN’GEMAGHWNEE

SPECIFICATION forming part. of Letters Patent No. 766,978, dated August 9, 1904.

(No model,)

Application filed December 7,1903, Serial No. 184,‘,114.

To all whom it ma 7 concern:

Be it known that I, THOMAS HARRIBON Y-
 MINGTON, a citizen of the United States of
Amemca, and a resident of Baltimore city, Ma-

5 ryland, (my post-office address being Calvert

Bmldmg, Baltimore city, Maryland, ) have in-
vented certain new and useful Improvements

in (xrmdmmMachmeS, of which the following

18 a specification.
10  Myinvention relates to a machine for g orind-
ing theteeth of an inserted tooth-cutter “while

theV are all held in place in the cutter and

giving to each tooth the same length, face, and
sh"tpe so that they will all act dhhe When pre-
15 sented to the work.

In my grinding-machine the head carrying

all of 1ts Inserted Leeth 1s mounted upon a spin-
~dle fixed at a suitable angle to give the Looth
a desired bevel on its cutting- mce

20 Means are provided for causing the head to
approach the grinding wheel or cone and pre-
sent a single tooth ther eto, and means are also
provided for moving the single tooth thus pre-
sented back and forth past the crrmdmmcone

25 .to grind it.

| \/Ieans are also pr ovided for centering the
carriage which carries the cutter-head upon a
fixed center, so that the center of the radius
of the outer corner of each inserted tooth will
- 30 1n turn be directly over the revolving center
- of the main carriage. The cutter head may
then be revolved upon its axis and another
cutter brought into position to be ground.
Means are provided to limit the rotation of

35 the head, so as to bring the next Looth into ex-

act pomtlon for or 1]:1(11110
Kor thepur pose of setting the orinder means
~are provided, first, for settmﬂ the angle of

the spindle of the cutter-head todetermine the
40 bevel of the face; second, for approaching and

-withdrawing thecutter to and from the grind-
ing-wheel: t]md for moving the cutter back
and forth pa‘s’c the orinder: iou:[ th, Tor limit-
ng the motion of the cutter head in its rota-
45 tion to bri Ing. another cutter into position to
| be ground: 'fth for moving the cutter-head
back and meh in the direction of its axis:
sixth, for alining the Leeth of the cutter 'Le:}
or ind . the outer corner; seventh, for revolyv-

Fig. 4 is

15.  The hub projects bu,mnd the lug

| Ing the G‘LlIl‘lﬂe which carries the cutter head 50'

on a fixed center, so as to grind the outer cor- -
ner of the cutter, so that Lhe center of the ra-

dius of the outer corner of each inserted tooth

will in turn bedirectly over the revolving cu_q- _
ter of the m:un carriage. 5§
In the dr ﬂuvmﬂs the str ucture IS fully 111118“ |

trated.

Figure 1 is a side elevation partly in seca-
tion. Iig. 2 1s a plan. Fig. 3 is an end view.
side elevation 01 the removable 60
gage by Whmh the head carrying the cuttels
may be set for grinding. - o
- Referring to Lhe drawings, 1 is a base sup-
porting a beari ing 2 for a shaft , on one end

of Whmh 1S a pulley 4 and on the other end of 05

which 1s a cup-—shaped orinder, made of mw '
suitable material 5 e -
6 1S a stamonmy housing surroundmﬂ the

grinder, secured to the top of which is a wa~

ter _nozzle 7, which projects beyond the hous- 70
ing and delivers a stream of water upon the
ormdmmsm face of the grinder.

Retenmw to Figs. 1 and 3,8 is a bmcket
secured to the base 1 and projecting horizon-
tally therefrom.
with the bracket 8. 10is a lug dependntm |
from the lower side of the br ..:LCLLL in which
is secured a nut 11. 12 is a carriage mount-

e on the way 9, on the upper side of which '
isa way 18, located at right angles to the way 8o
9, and on the lower side of which i i1s adepend-

ing lug 14, through which there is a central

bore par Lmlle] to the way 9. . Within the lug
14 is journaled the elong ated hub 15" of & gear
md to 385
the projecting end is secured. a handle 16 by
means of a screw- chmp The hub 15* hﬂs a
central axial bore, in which is located a spin-
dle 17, on which the hub fr eely turns. The
Smndl{, 1s held within the hub by a collar 18 go
on the spindle, which bears against one end

~of the hub, and by the hand-wheel 20, secured

to one of the. extremities of the qmndle and

~which bears upon the other end of the hub.

The end of the spindle which projects beyond 93

the gear 15 is screw-threaded and enters and #
‘meshes with the nut10.

- The carriage 12 and

‘all of its superimposed structure are moved

9 is a dovetail way integral 75 .
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“way 19.

o

back and forth on the way 9 by the hand-

‘wheel 20. By this means the end of the cut-
ter is appraached to and w1thdmwn from the

orinder, the adjustment being fine. 21 1sa
carrmge mounted and shdmcr upon the way
13. On 1its under side it.1s prbvided with a
rack 22, which depends through a longitudi-
nal slot in the way 13 and meshes with the
oear 15. By this means the carriage 21 and
all the parts carried by it are caused to move
back and forth across the machine in front of
the grinder, and the cutter being ground after
havmﬁ‘ been set up to the G'rlnder 1s moved
back and forth past the gr inder to orind the
end of the cutter. This action is a,ccomplished
by the motion of the handle 16 and is rapid
and reciprocal. The carriage 21 has on the
side next the base a lug 23, which has a ver-
tical hole, and on which is pivoted the super-
structure carrying the cutter-head. On the
opposite side is a lug 24, also perforated and
used to lock the cutter-head carrier in the po-
sition in which the face of the cutter is ground.
95 1s a plate having a dovetail way 25" trans-
verse of its upper surface and parallel to the
On each side it is provided with
perforated lugs 26, registering with 23, and 27,
registering with 24. Thr 0110'11 the lugs 03
and 26 1s passed a bolt permanently secured
therein, and through the lugs 24 and 27 is
passed a removable pin. 98 is a carriage
mounted upon the ways 25* and moved there-
on by the screw 29. Upon the carriage 23
are two trunnion-supports 30 30 and the wa-
ter - trough 31. 32 i1s a-sleeve by which the
cutter-head is carried. It is provided upon
two opposite sides with trunnions 33 33, and
centrally located between the trunnions is a
depending arm 34. The sleeve is split at the
rear and there provided with a locking-bolt 35,
controlled by a nut and handle 36. Onthe rear
end of the sleeve is a cap 37, in the center of
which there 1s a hole threaded on 1ts interior.

38 is a spindle located within the sleeve 32

and capable of being clamped therein by the
bolt and nut 35 36. The rear end of the spin-
dle passes through the hole in the center of
the cap 37 and is threaded therein. On its
rear extremity the spindle is provided with
a lever 38" for turning. On the opposite end
of the Spmdle is a boss 39, threaded on its ex-
terior to receive the cutter 40. On the top of
the sleeve 1s a”‘plvoted arm 41, carrying on
its extremity ~anh adjustable spring-gage 42,
which 1s designed to stand in the pa,tf.l of the

butt-end of the inserted cutters on the back

of the cutter-head and limit the motion of the
head when turned to bring a tooth into posi-
tion to be ground. 43 is a set-screw thread-
ed into a lug projecting from the side of the
carriage 28.

Referring to Fig. 4, in which is shown a

_gage by which the teeth of the cutter may

be set approximately before grinding and
when ground their accuracy may be tested,

766,978

' the oage consists of a bracket 44, having

projecting from its under side a central pin
45 and an eccentric-pin 46. On its upper enc
is a vertically-adjustable arm 47, in the end
of which 1s a lateralf.y-adjust&ble screw 48,
with means for tightening the thread upon
the screw.

7o

In the center of the pivot-bolt

which passes through the lugs 23 26 1s a hole

suitable to receive the pin 45, and beside this
hole and in the head of the pivot-bolt 1s
another hole suitable to receive the pin 486,
the second hole being so located as to present
the face of the gage-screw 48 to the face of
the teeth of the cutter when they are moved
up to it. The face of the gage-screw 48 1s
set such a distance back of “the axis of rota-

tion of the carriage 28 as to provide the de- .

sired radius for the rounded corner of the
cutter-tooth.

For the purpose of setting the cutters and -

75

30

the cutter-head the hand- Wheel 20 1s turned |

so as to move the carriages 12, 21, and 28,

carrying the cutter-head away from the '

orinder. The screw 43 is then turned,
need be, to give the cutter-head and its Spm-

_90

dle a desired inclination, so asto produce the
desired bevel of the face of the cutter in one

cirection. ) _
The lugs 24 and 27, by which the carriage
30 1s located in relation to the grinder, are so

in those

95

situated that when the pin is in the apertures
lugs locking the carriage in posi-

tion, the tooth will be inclined to the axis of .

the ori

have a back-rake, which will give the grind-
ing-face of the tooth a desired clearance.

nder in two directions—that 1s to say,
it will have a suitable bevel, and 1t will also

100

The bracket 44 is then located upon the cen-

ter of the axis of the lugs28 and 26, the screw
48 having been prewously ELdJI]Sth to occupy

105

deswed position in the rear of the axial

lme The pin 45 enters the central hole in

the bolt, and the pin 46 enters the eccentric
The nut 35

hole in the head of the bolt.
having been loosened, the lever 38" is then
turned., and the spindle 38 is screwed into

the cap 37,

110 .

forcing the cutter-holder forward

until the face of the cutter makes contact with

the gage-screw 48. The clamp 35 86 1s then

serewed home, and the cutter locked in that
If the corner of the cutter-Tface
does not occupy exactly the proper position

posifion.

with relation to the gage-screw 48, it may be
adjusted laterally bv the ad]ustmw—screw 929.
The cutter-head may now be turned upon the

spindle 88 without altering its adjustment

and the face of each cutter brouc* 1t opposite
to the gage-screw 48, each tooth 5t
the spring 42 as the head turns and the end

of the spring 42 registering a uniform posi-

II§

120

pping past

125

tion for all teeth as thev come opposite to the

gage.

-ot the teeth are out of line, they may be

driven back into position as near as may be,
forcing them into or out of the holder. When

It this registry indicates that the ends

30




they stand in appromrmtelv the same plane

in contact with the gage-screw 48 thoy will

then occupy a posﬂamn whme the axis of ro-

- tation of the carriage passing through the

10

20
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30

35

the Lool to be GI‘OLllld 1n a ixed radius.

45

50

55 1
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center of the pivot will pass through
within the corner of the cutter which will be
“equally distant from the face and the side,
radius

1 4 point

ancd which distance will be the desired
of the curve of the corner of the cutter. The
gage maynow be removed and the hand-wheel

20 Lurned and the superimposed structures,

including the holders and cutters, approached
to the cvrmder until they make contact with
it. Then by moving the handle 18 the indi-
vidual cutter in contact with the grinder may

be moved back and forth past Lhe face of the

erinder until suitably eround. The next cut-

fter may then be turned into position Wlth.out
altering the adjustment, and each successive
cutter may be ground upon its face until they -

are all ground to a uniform face-surface.

It is desirable to give to the cutter some ad-
ditional clearance upon the heel of the bevel,
and for this purpose the serew 43 is given an-
other adjustment, so as to drop the holder a
httle lower and bring a different vertical pla,nu
In contact with the o*rmder The hand- Wheel

20 is turned until the cutter-tooth occupies a

desired position with reference to the grinder,
when each of the teeth may be sepwate]@r
ground by successive movements of the
He 16 without disturbing the adjustment

the hand-wheel 20. When all of the teeth
have thus been ground on the ends, the pin

which passes throuc-h the lugs 24 and. 27 is

removed and the carriage, with all 1ts super-

imposed structure, turned upon the pivot of

the lugs 23 26, which will cause the corner of

each tool may De. separately ground upon its
corner, and all teeth will have the same curve
upon the same radius. |
“The rotation of the carriage upon 163 plvot
18 regulated by the handle 49. -
n operation each tooth consecutively is

ground with a flat face with the desired rake
Adjustment
1s then made to have the center of the corner of
the tooth being ground coincident with the

r .«ldmlly and circumferentially.

ax1s of the pivot of the holder-carriage, when
each tooth in sucecession lms 1ts corner rmmded
off to the desired radius.

Having thus deseribed my invention, WhatI |
claim, and desu*e to secure by Letters P, atent,

18— |
1. In a machine tor orinding successively

the teeth of an inserted tooth-carrier, the com- -
bination of a grinder suitably mounted and
revolved, a carriage having two adjustments,

one pfn“'ftllel to the axis of the grinder, and one
at right angles to the axis of “the ﬂ*rmder an’
‘mmlmw carriage mounted upon the first car-
riage, and pwoted thereto at its side, at a

766,978

I&Hj |
t of

Thus

pomt appromm‘ltely below the tooth bemrr
ground, a cutter-holder support mounted upt)n_

the auxiliary carriage, and pl‘GVIde with 2

feed to move the holdex-bnpport in line at

right anﬂle% to the axis of the grinder when
_the axis of the cutter-holder is parallel to the
axis of the grinder, a cutter-holder trunnioned

to the holder-suppmt having a seesaw adjust-

ment, and provided with another .:ld]llstlll(}]ilt'
1h a line parallel to the axis of the holder, a

spindle to which is .:Ltmched the cutter-—hewd

-whieh spindle revolves in the center of the'

holder. .
2. In a machine for orinding successwe]y
the teeth of an inserted tooth-ca,l rier, the com-

bination of a 01‘11’1(161‘ suitably mounted and
8o
one parallel to the axis of the grinder, andone

revolved, a carriage having two a,d]ustments

at right anﬂles to the axis of the wmnder an
au*ﬂhm 'y carriage mounted upon the first car-

| riage, and pivoted thereto at its side, at a
poimnt approximately below the tooth being

ground, a cutter -holder support mounted upon

the .-mmharv carriage, and provided with a

feed to move the holder- -support in line at
right fmﬂlos to the axis of the grinder when
the axis of the cutter-holder is pa,ra,llel to the

to theholder support having a seesaw adjust-
ment, and provided W1Lh anﬂther admstmeut
on a lme parallel to the axis of the holder,
spindle to which is attached the cutter-head
which spindle revolves in the center of the
holder, and

cutter-head

orinder smmhlv mounted and revolved: a car-

a stop engaging the teeth of the
one after Lhe other, as the head is
turned to register each tooth with the orinder.
3. Ina m.g.Lc,hme for grinding the tee‘rh of an
inserted . tooth-cutter, the comblmtmn of &

70

75

axis of the grinder, a cutter-holder trunnioned

95

‘100

riage mounted in relation to theg 1‘111(151‘ hav-

1Ing the following adjustments: oneparallel to
thu axis of the ﬂunder, and two at right an-

gles to the axis of the grinder, one a rough

| ‘td]ustment and the other a fine ad]mtment
cutter-holder mounted upon the carriage in

105

suitable supports, and provided with trun-

nions by which the axis of the cutter-holder
‘may be caused to assume any desired angle to
‘the axis of the grinder, the holder-suppm b be-
2e so as to swing: |
the axis of the holder around a fixed center} |
‘115

ing pivoted upon the carria

to any desired angle in relation to the axis of

LIO

the grinder; a lemovable gage adapted to bef

located upon theaxis of 1‘0&%1011 of the holder-

support to set the holder i in proper relationto

sald axis of rotation.
Signed by me, at B&ltlmOI‘G city, Maryhnd
this 91311 day of November, 1903. |

THOMAS HARRISON SYMIN GTO‘\T

Wltness;es
1. Bavarp Winrrams,
Tuouwab A. Leg.
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