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To all whom it may concern: .

Be it known that I, Witriam F. WAGNER,

a citizen of the United States, and a resident

of Detroit,in the county of Wayne and State.
of Michigan, have invented a certain new'

and useful Gear-Grinding Machine or the
Like; and I do hereby declare the following
to be a full, clear, and exact description of
the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the
figures and letters of reference marked there-

. on, which form a part of this specification.
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My invention relates to grinding machines
of the class particularly applicable for the
grinding of gears or other objects having
1rregular surfaces to be ground, but may be
used in any connection for which it may be
adapted. ‘ ’

The object of my

mechanism whichis automatically operative
during a running of the machine to suc-
cessively trim the grinding medium after

-each grinding operation to maintain the op-

erative surface thereof in a constant prede:
termined shape. s '

A further object of my invention is the
provision of simple means for automatically

. moving the trimming mechanism and wor,

- 35

relative to the grinding medium to compen-

sate for the material removed from such

medium by the grinding and trimming op-
érations. ‘ S ‘
- The operation, coristruction and arrange-

" tnent of the parts of the invention are fully
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described in. the accompanying drawings,
and while the invention in its broad aspect

‘may be embodied in numerous forms a pre-

ferred form of the same is illustrated in the

‘accompanying drawings, in which,— -

. Figure 1is a side elevation of the machine

‘with portions broken away. Fig. 2 is a plan

view of the same with portions broken away.

Fig. 8 is a vertical cross-section on the line-

@ @ in Fig. 1.” Fig. 4 is an elevation of the
front end of the machine with portions

“broken away. Fig. 5 is an enlarged section

on the line ¥ ¥ in Fig. 1, and Fig. 6 is an
enlarged front elevation of a portion of the
mechanism for trimming the grinding-wheel

edge. . ‘

‘Referring to the ‘dra\‘;vings', 1. designates

the machine frame, which: is formed with

invention is the pro-
.vision of simple, - efficient 'and improved

‘moved by a-belt-shifting eye 21 into engage-

the rear and front elevated portions 2 and
3, respectively. In the top of the frame por-
tion 2, near one side thereof is provided =a

reciprocatory movements longitudinally of
the frame to permit the grinding-wheel 6
carried at its forward end to be moved for-
ward and backward across the top of a gear
7 or other work to be ground, which work is
carried by the frame part 3 as hereinafter
described. = The wheel 6 is dispesed at the -
inner side of the carriage 5, being mounted
in the vertically-forked end of an arm 8,
which projects upwardly and laterally of
the forward end of the carriage, as shown.
The grinding-wheel 6 ‘is driven in any
suitable manner, as by a belt 9 connecting a

pulley 10 carried by an overhead line-shaft,
the belt being guided in its course by idler

pulleys 11, 11 carried by standards 12, 12

rising from the carriage 5. ‘

‘The requisiter forward and backward
movements are imparted to the carriage 5
by any suitable reversing mechanism. ‘A
simple means of performing this consists in

way 4 in.which a carriage 5 is mounted for .

60
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‘pulley on the shaft therewith with a drive
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80

providing-the bottom of the carriage 5 with

‘a- longitudinally - extending rack 13 with

which a pinion 14 on the shaft 15 meshes.
the shaft 15 has one end projected beyond its
bearing in the frame side and carries a- pul-

85

ley 16, which is driven from a pulley 17 on

.a.shaft 18 by a belt 19. The shaft 18 is

shown' as being disposed at one side of the
frame 1, longitudinally thereof, and has
reverse rotation successively imparted there-

90

to ‘from a" continuously- revolving line. or -

‘other shaft (not shown) by the straight and

crossed belts 20, 20, which are alternately

ment with one or the other of the fixed pul-

‘leys 22, 22 on the shaft 18 and the interme-

diate loose' pulley 23°thereon, as is common
in planing machines or the like. The shifter-
eye 21 is automatically shifted first in one

~direction and .then another due to lugs-24

and 25, which aré carried by the carriage 5
at one side thereof, striking a registering lug
26 on such eye when the carriage is near the
limits of its forward and. backward move-
ments, respectively, = - . o
‘The mechanism employed to trim the
grinding - wheel is carried by a. table 27,
which is mounted for movements longitudi-
nally of the frame in a guide-way 28 pro-,
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vided in the top of the frame part 2 at the

inner side of the carriage 5, or in register
with the reciprocatory movements o? the
grinding-wheel 6, as best shown in Fig. 2.
Disposed transversely above the table 27
near the forward edge thereof with its ends
journaled in pedestal-bearings 29, 29 rising

 from the sides of such table is a shaft 30,
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carrying a pulley 31 at one.end, which is
driven by a belt 32 from any suitable source

of. power, or in any other suitable manner.-

Disposed in advance of the shaft 30 in
register with the reciprocatory movements
of the grinding-wheel 6 in substantially the
plane of movement of its axis is a horizontal
forwardly. projecting finger 33, the forward
end of which carries a diamond or other
suitable trimmer medium for acting on the
peripheral edge @ of the grinding-wheel to
trim the same when at the limit of its rear-
ward movements, while the rear end thereof
projects intec a cam-groove 34 formed pe-
ripherally in an enlarged part of the shaft
30, as shown, whereby a rapid lateral recip-
rocation is imparted to such finger when the
shaft 30 is rotated. The finger 83 is shown
as being carried by a forked suppoit 35,
sée Fig. 6, the terminal ends ef the arms of
which projeect horizontally and work in

guides 86, 36 rising from the table 27 to per- |

mit the lateral reciprocatory movements of
the finger 33. o
Spanning the table 27 to the rear of the
shaft 30 with its ends fixed to the top of the
frame part 2 at the sides of the table is a bar
37, ‘the céntral top portion of which is lon-
gitudinally grooved, as at 38, to provide a
guide-way for blocks 39, 89 to work in.
Projecting forwardly from each block 39 is

an arm 40 which engages with a registering’

boxing or sleeve 41, mounted loosely on the
shaft 30 at one side of the cam-groove 34,

"in a manner to permit the arm to have free

movements transversely of the shaft relative
to such sleeve and to cause them to move
together longitudinally of the shaft. The
means shown for accomplishing this con-
sists in providing the arm 40 with a lon-
gitudinal slot 42 (Fig. 1) for receiving a

_grooved portion of the boxing or sleeve 41.

Mounted in a socket or opening on the top

" of each boxing or sleeve 41 and secured in

55
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adjusted position therein by a set-screw 43
is a horizontally-disposed finger 44, which
has its forward end projected at the con-

tiguous side of the path of reciprocation of
~the grinding-wheel and carrying a trans-

versely-disposed- trimmer member 45, the
inner end of which is faced with a diamond

or other suitable trimmer means and adapted

to act on the contiguous side working sur-
face b ofs the grinding-wheel to trim the
same when such wheel is substantially at the
limit of its rearward movement. The mem-

966,067

bers 45 are shown in the present instance as
comprising screws, which are threaded
through the fingers 44. The blocks 39, 39
are caused to have relative contracting move-
ments within the groove 88 due to the action
thereon of the coiled contraction-springs 46,
46, the end thrusts of which are against the
end walls of the groove and the outer ends
of the blocks, '

The trimming movements of the members "

45 are contrelled by the movement of a form
47 between the inner ends of the blocks 39,
said form being removably carried at the
rear end of an arm 48, ‘which projects rear-
wardly from the end of the bearing arm 8
so that it moves forward 2nd backward with
the grinding-wheel. As the nose of the form
47, which 1s fashioned to conform exactly
to the size and shape of the surface to be
ground, enters between the inner ends of the
blocks 89, such blocks are moved as the co-
acting surfaces of the form may require or
permit and like movements are communi-
cated to the trimmer-members 45 due to the
parallel movements' of said members and
blocks, thus causing the working surfaces
of the grinding-wheel, which enter and pass
between the trimmer members 45, 45 simul-
taneously with the entering and passing of
the nose of the form between the blocks, to
be trimmed into a duplicate shape to that
of the form. ,

The provision of a form which corre-
sponds exactly in shape and size to the sur-
face to be ground is a very important fea-
ture as it is only necessary to furnish the
user of the machine with the form of a
tooth or other surface to be ground, and he
can then either place such form on the end
of the arm 48, if adapted for such purpose,
or can make the necessary form 47 of exact
shape and size as the sample. :

The index mechanism which carries and
controls the movements of the gear or other
work 7, comprises a mandrel 49, which is
mounted in 2 block 50 and carries the work
7 at its inner end and & worm-wheel 51 at
its outer end. The block 50 is mounted for
vertical adjustment in a guide-way 52 of
the frame part 3 and is adjusted as herein-
after described. Meshing with the worm-
wheel 51 is a worm 53, the shaft 54 of which
is journaled in bearings 55, 55, carried by
the block 50, and carrieg a ratchet-wheel 56
at one end thereof at the side of the frame.
This ratchet-wheel has intermittent rotation
imparted thereto by the reciprocation of a
rod 57, which has an end bent and worlking

‘through 2 slof 58 in a lever 59, which lever

is forked to adapt it to straddle the ratchet-

wheel and loosely fulerum on the shaft 54

and carries a dog 60 in engagement with the
teeth of the ratchet-wheel. The rod 57 has
bearings in suitable lugs provided on the in-
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ner side of one frame side, and has its rear

end provided with a roller 61 for working
in a longitudinal slot 62 in the lower end of
a lever 63, which is fulerumed as at 64. The
upper end of the lever is normally disposed
in position to be engaged and rocked by a
boss 65, projecting down from the bottom of
the carriage 5, when such carriage is near the
limit of its rearward movement. The lever
63 is normally held in one position 'of its
movement, with its upper end forward, due
to the action thereon of a weight 66, which
is carried by an arm 67 projecting forwardly
from the lever at its fulerum point. The
throw of the lever 63 is regulated by means
of a stop-screw 68, which is threaded through
a bracket 69 at the rear end of the frame in
position to coact with the lower end of the
lever 63 on its rearward movement,

- 70 designates a shaft, whichis disposed
within the frame 1 longitudinally thereof
with its ends journaled in bearings 71, 71,
and carries the bevel-gears 72 and 78 at its
forward and rear ends, respectively. The
forward gear 72 meshes with a companion
gear 74, which is carried at the lower end of
a hollow vertical shaft 75 that is journaled
in bearing-arms 76, 76, and has the lower end
of a stem or-rod 77 threaded therein, the up-
per end of said rod being fixed to the under,
side of the block 50, thus adapting a turning
of the hollow-shaft 75 to effect a vertical ad-
justment of said block. A turning of the
shaft' 70 also communicates a forward ad-
justing movement, to the table 27, carrying
the trimming mechanism, through the me-
dium of the arm 78, which projects down-

wardly from such table and has its Jower

end provided with a sleeve 79 through which
a portion 80 of the shaft 70 is threaded, as
shown in Fig. 1. The shaft 70 is driven by
a countershaft 81 through the medium of a
bevel-gear 82 in mesh with the gear 73, said
shaft 81 being journaled in a pedestal-bear-
ing 83 and in one frame fide, see Figs. 1 and
3, and ecarrying a ratchet-wheel 84, with
which a dog 85, which is carried by a lever
86, engages. The lever 86 has its lower end
loosely fulerumed to the shaft 81 .and itsup-
per end slotted, as at 87, for a pin 88, which

is carried by a boss 89 on the bottom of tHy.

carriage 5, to work in, thus causing the lever
to move positively with the carriage 5 in

both directions o its movement. The gears .

and threads of this adjusting mechanism are

- 50 arranged and proportioned that the table

60

27 is moved forwardly and the block 50

moved -upwardly a desired -distance at each
‘forward movement of the carriage 5 to com-

pensate for the wear of ‘the grinding-wheel.

~ The operation of my machine is as fol--
lows:—The work 7 to be ground being |

placed on the mandrel 49 and a-form of the

required shape and size seenred to the end of

R:

the arm 48, the reversing mechanism is set
in motion and a forward .and backward
movement thereby communicated to the car-
riage 5, thus moving the
across the face of the work to grind the
same. . When the carriage 5 is near the limit
of its rearward movements the form 47 and
edge of the grinding-wheel simultaneously
enter between the blocks 89, 89 and. the trim-
mer members 45, 45, respectively, the form
acting on said blocks te move the same out-
wardly as the shape of the form may re-
quire, and the trimmer-members 45 moving
with such blocks to trim the surfaces b of

‘the grinding-wheel to conform to the form

47. When ‘the grinding-wheel reaches its
limit of rearward. movement its edge a
moves into contact with the trimmer end of
the finger 33, which is being rapidly recipro-
cated due to its contact with the cam-groove
34 of the shaft 30, thus effecting a-trimming
of such edge. At the limit of each rearward

‘movement of the carriage 5 the work 7 is

rotated the distance of one tooth or suffi-

‘ciently to move the next surface to be ground

into register with the grinding-wheel due to
the boss 65 striking and effecting an oscil-
lation of the lever 63, which in turn commu-
nicates a slight rotation to the mandrel 49

rinding - wheel
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through the medium-of the rod 57, lever 59,

“dog 60, ratchet-wheel 56, worm-shaft 54 and

worm-wheel 51. The oscillation imparted

to the lever 86 on each forward stroke of the.

carriage effects a partial rotation of the
shaft 81, due to the engagement of the dog
85 with the ratchet-wheel 84, and a conse-
quent partial rotation. to the. shaft 70
through the medium of the bevel-gears 73

95
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and 82. The rotation of the shaft 70 causes -

a very. slight forward adjustment of ‘the
table 27 and associated trimmer parts due

to the turning of the threaded portion 80

of said shaft within the sleeve 79 carried by
the table-arm 78, thus compensating for the
material removed from the grinding-wheel
during the previous grinding and trimming
operations. The rotation of the shaft 70
also effects a slight raising of the block 50
to raise the work relative to the grinding-
wheel to cause the wheel to take the same

‘bite at each operation, due to the bevel-gears

72 and 74 communicating rotation to the
hollow shaft 75 in which the rod 77, which
projects downwardly from the block 50, is
threaded. It is thus apparent that during
a running of the machine both the trimming

‘mechanism and the work are automatically .

adjusted relative to the grinding-wheel to

~cause a_uniform trimming of the grinding-

wheel and grinding of the successive sur-
faces or; grooves of the work. If it is'de-
sired for any cause to work the grinding-
wheel forward and backward without at the

"same time effecting an adjustment of the
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trimming mechanism and work-support, it
is only necessary to throw the dog 85 up out
of engagement with the ratchet-wheel 84. -

I wish it understood that my invention is
not limited to any specific construction or

_arrangement of the parts except in so far

as such limitations are specified in the
claims. .

Having thus described my invention, what
I claim as new and desire to secure by Let-

‘ters Patent, is,—

1. In a machine of the class described, the
combination of a horizontal reciprocatory
grinding-wheel, and mechanism disposed in
substantially the plane of movement of the
axis of such wheel and operative to trim the
working surface of the wheel when at the
limit of its rearward movement.

2. In a machine of the class described, the
combination with a grinding wheel, of a
trimming mechanism, means for imparting
relative to and fro movements to said wheel
and mechanism, said mechanism having
trimmer members movable toward and
away from each other in parallelism, and
means. acting on such mechanism at a pre-
determined point in the relative movements
of such wheel and mechanism to guide ‘the
trimming movements of such members.

3. In a machine of the class described, the
combination. of a grinding wheel, a trim-
ming mechanism’for such wheel, means for
imparting relative reciprocatory movements
to said wheel and mechanism, said mech-
anism having trimming members operative
to have opposed movements in parallelism to
simultaneously trim the opposed working
surfaces of the wheel, and a form movable
to act on such members at a predetermined
point in the. relative movements of such
wheel and mechanism to guide their trim-

~ ming movements. '

45
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_relative movements. -
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4. In a machine of the class described, the"

combination of a grinding-wheel and a
trimmer mechanism capable of relative re-

‘ciprocatory movements, said trimmer mech-

anism comprising two parallel parts carry-
ing inwardly projecting trimmer means at

one -of their ends for passing on opposite |

sides of the working surface of the grinding

. wheel, and a form adapted to_act on said

parallel parts to impart parallel trimming

‘movements to said trimmer means at a pre-

determined point in the relative movements
of the wheel and mechanism and means-for
causing said wheel and mechanism to have

5. Ina machine of the cliss described, the

combination of a. reciprocatory grinding-

wheel, a trimmer mechanism disposed in the
path of movement of such wheel, said mech-
anism having trimmer parts capable of lat-
eral reciprocatory moveinents in parallelism,
and means adapted to enter between and to
coiperate with -such parts to impart trim-

266,087

ming movements thereto at a predetermined
point in the movement of the wheel.

6. In a machine of the class described, the
combination of a reciprocatory grinding-
wheel, a trimmer mechanism associated with
such wheel and having opposed reciproca-
tory trimmer parts movable in parallelism
toward and from each other to trim, the
working-surface of the wheel, and a form
movable -with the wheel and adapted to act
on the trimmer parts to impart predeter-
mined trimming movements thereto at a pre-
determined point in the movement of the
wheel. ’

7. In a machine of the class described, the
combination’ of a reciprocatory grinding-
wheel, a trimmer mechanism comprising a
set of reciprocatory blocks mounted for rela-
tive movements toward and from each other,
arms projecting from each of said blocks,
and trimmer members carried by said arms
in position to act on opposite sides of the
whee] to trim the same, and a form movable
with the wheel and adapted to act on said
blocks at a predetermined point in the move-
ment of the wheel to impart opposed lateral

- reciprocatory movements to sald arms and

trimmer members in parallelism to trim the
wheel. _

8. In a machine of the class described, the
combination of a grinding-wheel, a trimmer
member associated with the wheel for trim-
ming the edge thereof, and a shaft having a
cam-groove therein which acts on the trim-
mer member to impart rapid lateral fecip-
rocation thereto when the shaft is rotated.

9. In a machine of the elass described, the
combination of a reciprocatory grinding-
wheel, a shaft disposed near one end of the
reciprocatory movements of such wheel, said
shaft having a cam-groove therein, and a
trimmer member movable laterally of the
wheel and having one end adapted to act
on the edge of the wheel to trim the same
and its other end working in said cam groove
to cause said finger to be rapidly recipro-
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cated across the face of the wheel when the

shaft is rotated.

.10. In a machine of the class described, a
grinding-wheel and a trimmer mechanism
associated therewith, said wheel and mechan-
ism being capable of relative to and fro
movements and said mechanism having a
pair of spaced trimmer parts, a form con-
forming exactly to the shape of the surface

to be ground and adapted to coSperate with

said trimmer parts to: impart trimming
movements thereto to intermittently trim the
working surface of the grinding-wheel to
conform to the surface to be ground and
means for imparting relative movements to
said wheel and mechanism. '

11. In a machine of the class described,
the'combination of a grinding-wheel, a trim-
mer mechanism adjustable relative to said
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grinding-wheel to'compensate for wear and
having opposed reciprocatory trimmer parts
movable in parallelism, means for moving
said trimmer parts in parallelism to trim

the working surface of the wheel, and means

for effecting an adjustment of the trimmer
mechanism,. - ‘ .

12. Tn a machine of the class described, the
combination of a grinding-wheel, a trimmer
mechanism therefor, said wheel and mechan-
ism being capable of relative reciprocatory
movements, and said mechanism having
trimmer parts for acting on opposed surfaces
of the wheel, a mount for the wheel, and
means fixed relative to. said mount and
adapted to act on said trimmer parts at a
predetermined point in ‘the relative move-
ments of said-wheel and mechanism to im-
part trimming movements in unison to such
parts. ' ‘

combination of a reciprocatory carriage, a
grinding-wheel carried thereby, a trimmer
niechanism having a set of movable trimmer
parts between which the edge of the wheel
Intermittently passes as it reciprocates, and
a templet fixed relative to the carriage and
adapted, at a predetermined point in the
movement of sald carriage, to codperate with
said trimmer parts to impart trimming
movements thereto.

14. In a machine of the class described,
the combination of a reciprocatory carriage,
a grinding-wheel carried by the carriage, a

trimmer mechanism having a set of spaced -

trimmer parts, an arm projecting from such
carriage, and a form carried, by such arm
and adapted to cobperate with such trimmer
parts to impart trimming movements there-
to to intermittently trim the working sur-
face of the grinding-wheel to conform to the
surface to be ground.

15. In a machine of the class described,
the combination of a grinding-member,
mechanism operative to trim the working
surface of such member, means for impart-
ing relative movements to said member and
mechanism, and a templet conforming ex-
actly to the surface to be ground and adapt-
ed to cobperate with said mechanism to inter-
mittently trim the working surface of said
member to conform to the surface to be
ground.

16. In a machine of the class described,
the combination of a grinding-wheel, a re-
ciprocatory mount therefor, mechanism
adapted to act on the wheel to trim the same
at a predetermined point in the movement of
the mount, and means auntomatically actu-
ated by the movement of the mount to effect

a movement of the trimmer mechanism to-

ward the wheel.

17. In a machine of the class described,

the combination of the grinding-wheel, a
reciprocatory carriage therefor, a reciproca-

13. In a machine of the class described, the:

S

tory table, mechanism carried by said table
for trimming the wheel, and means actuated
by a movement of the carriage for moving
said table to advance the trimmer mechan-
ism relative to the wheel. ‘

'18. In a machine of the class described,
the combination of a grinding-wheel,a recip-
rocatory carriage therefor, a table mov-

able longitudinally of the direction of move-

ment of the carriage, a trimmer mechanism

carried by such table, means actuated by a

movement of the carriage for acting on . the
trimmer mechanism to impart trimming
movements thereto, and means movable by
the carriage for intermittently advancing
said table.

19. In a machine of the class described,
the combination of a grinding-wheel,a recip-
rocatory carriage for the same, a pair of

Jaterally reciprocatory members capable of

movements in parallelism, a finger adjust-
ably projecting from each of said members
and movable therewith, means carried by
said fingers for acting on opposed surfaces
of the wheel to trim the same, and a form
movable with the carriage and adapted to
act on sald laterally reciprocatory members
at a predetermined point in a movement

~of the carriage whereby to impart prede-

téermined trimming movements to said trim-
nmer means.
20. In a machine of the class desecribed,

‘the combination of a grinding-wheel,a recip-

rocatory carriage for the same, a shaft dis-
posed transversely of the wheel at one end
of its reciprocatory movement, said shaft
having a cam-groove therein, sleeves mov-
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able longitudinally on said shaft, a pair of -

members carried by said sleeves and capable
of opposed reciprocatory movements in par-
allelism, trimmer means adjustably carried
by said members for acting on opposed sides
of the grinding-wheel, a trimmer member

105

adapted to act on the edge of the wheel to

trim the same and having rapid recipro-
catory movements imparted thereto laterally
of the wheel by said cam-groove, and means
carried by the carriage and adapted to act
on said pair of members to move the same
to . communicate predetermined trimming
movements to the trimmer means at a prede-
termined point in' the movement of the
wheel. - e

21. In a machine of the class described,
the combination of a grinding-wheel,a recip-
rocatory carriage therefor, a table; a trim-
mer mechanism carried by such table, 3 worm

coacting with a° part on said 'table and

adapted to have an adjustment thereof when

‘turned, and K mechanism actuated by the

movement of the carriage for imparting in:
termittent rotation to the worm. ~
22, In a machine of the class deseribed,
the combination of a grinding-wheel,a recip-
rocatory carriage therefor, a table having
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4 part projecting therefrom, a wheel-trim-
ming mechanism carried by the table, a
shaft having a part threaded through said
table part whereby a turning of the shaft
effects a movement of said table, a lever
movable by the movement of the carriage for
impfarting intermittent rotation to said
shaft.

_In testimony whereof; 1 have hereuntd
signed my name to this specification in the 10
presence of two subscribing witnesses.

WILLIAM F. WAGNER.

Witnesses :
C. W. Owen,
Hazen -B. Higrr.



