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PATENT OFFICE

HENRY- H. YERK AND WILLIAM J. BAUMBERGER, OF DAVENPORT, IOWA, ASSIGNORS
70 MICRO MACHINE COMPANY, OF BETTENDORF, IOWA, A CORPORATION OF IOWA

GRINDING MACHINE

Application filed August 23, 1926. -Serial No. 130,886,

This invention relates to grinding machines
and more particularly to machines for grind-
itig the external surfaces of relatively large
cylindrical objects stch as crank pins. .

Hitherto the crank pins of locomotive
wheels have been refinished by cutting tools
to obtain the desired size of crank pin for
cooperation with a locomotive driving link.
By this means of finishing to size, however,
the accuracy obtained in finishing has not
been very great as a.result of which a maxi-
mum efficiency of operation of the crank pin
connections has not been obtainable.

An object of this invention is to provide
a grinding machine adapted to grind the ex-
ternal surfaces of large cylindrical metal ob-
jects. S

A further object of the invention is to pro-
vide 2 portable grinding machine having a
slidable carriage carrying a power unit for
operating moving parts of the machine..

Another object of the invention is to pro-
vide a grinding machine having a rotatable
headstock mounted on the carriage, said car-
riage having also mounted thereon a power
shaft in longitudinal alignment with the axis
ot said headstock for rotating said head-

stock and simultaneously rotating a grinding.

wheel spindle carried by said headstock. -
A further object of our invention is to pro-
vide a portable grinding machine adapted to
be rigidly secured to-a locomotive wheel for
the grinding of the crank pin thereof.
Another object of this invention is to pro-

s vide a portable grinding machine for grind-

ing locomotive wheel crank pins, which ma-
chine may be readily attached to a locomotive
wheel for grinding a crank pin thereof and
which may be readily disassembled after

» grinding.

A further cbiect of our invention is to
provide a portable grinding machine which
may be readily secured to-a locomotive wheel
for grinding the crank pin thereof and which
may be readily adjusted to grind portions
of different diameters on said crank pin.

‘Another object of the invention is to pro-
vide a grinding wheel of such construction
to grind a crank pin or the like with. the
greatest speed and accuracy.

Other objects of the invention will be ap-
parent to those skilled in the art from the
accompanying description and appended
claims.

In the drawings, Figure 1 is a perspective
view showing a grinding machine contem-
plated by Sur invention rigidly secured to a
locomotive wheel and in position for grind-
ing the crank pin thereof; v

Fig. 2 is an elevation partly in section
on line 2—2 of Fig. 33

Fig. 3 is a vertical section through the
grinding machine: taken on line 3—3 of
Fig..2; ;

- Fig.'4 is a sectional view of driving gears
taken on line 4—4 of Fig. 6; '

‘Fig. 5 is a vertical section through the
grinding machine taken on line 5—5 of
Fig. 3; : g '

~Fig. 6'is a rear elevation of the grinding
machine; ‘

Fig.7isan elevation partly in section show-
ing adjustable means for securing the grind-
ing ‘machine adjacent a locomotive wheel;
and
- Fig. 8 is an end elevation of the means
shown in Fig. 7. ‘

We have illustrated as one embodiment of
our invention, a grinding machine comprising
generally a bed I adapted to be secured rigid-
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Iy to a locomotive wheel 10, adjacent which -

the machine is to be disposed. The bed 1 is
provided with slideways 2 on which the car-
ringe 8 is slidable. ~Carried by the carriage
3 is a rotatable headstock 4 which is prefer-
ably annular in shape.
on the headstock 4 is a grinding wheel spin-
dle 5 which in turn carries a grinding wheel
6 which, as will be later more fully described,
is preferably relatively wide, and may be
substantially as wide as the particular sur-
face to be ground. The machine illustrated
in Fig. 1 is disposed in position to grind the
outer portion 7 of the crank pin 8. Tt will
be noted that with an annular headstock as
shown the crank pin 8 may extend into the
annular space thereof. This feature is of
particular advantage where the portion of
the worl to be ground is remote from the end
of the work, such as in grinding the enlarged
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portion 26 of the crank pin 8. The carriage
o Is moreover reciprocable longitudinally of
the bed 1 and of the crank pin 8.

The power for operating the moving parts
of our grinding machine ig obtained from
& power shaft, such as of the power unit 9
mounted on the carriage 8. The power unit
9 muay comprise an electric motor, as shown.
Suitable driving means to be later described
are mounted on the carriage to rotate the
headsteck and grinding wheel from the power
unit, and other means are cooperatively asso-
ciated with the bed and with the carriage for
reciprocating the carriage by power obtained
from the motor 9. In operation, therefore,
the grinding wheel rotates on its own axis,
and 1s carried in an orbital path arcund the
circumference of the surface to be ground by
the rotating headstock 4. Simultaneously
with the rotation of the grinding wheel and
of the headstock, the carriage is moved lon-
gitudinally of the work to be ground where-
by a smoother ground surface is obtained,
and “patterns” in the said surface prevented.

The bed 1 as shown is of substantially i
shaped structure, and is provided with a pair
of spaced slideways 2. The said bed is
adapted to be disposed adjacent a locomotive
wheel 10 in'such position that the slideways 2
will be paraliel to, and the axis of the head-
stock 4 in longitudinal alignment  with, the
axis of the cylindrical surface to be ground
on the crank pin 8. ,

This positioning of the bed 1 may be ac-
complished by the means illustrated in Figs.
1, 7 and 8. Thus, the C-clamps 11 and 12,
which are provided with the apertured bosses
92 and 93 respectively, may be secured to
the rim 13 by the bolts 14. Extending later-
ally from ecach side of the bed 1 are the tu-
bular members 15 on which the collars 16 and
17 may be non-rotatively secured. The con-
necting rods 18 each have an enlarged head
which may be secured within the apertured
boss 92 and a threaded portion adapted to be
disposed within the apertured boss 94 of the
collar 16. The rods 18 may be adjustably
secured to the bosses 24 by means of the
nuts 95.

Adjustably disposed in each of the bosses
93 of the clamps 12 is a pin 96 threaded af
one end, and bifurcated at its opposed end to
cooperate pivotally with the upper flattenad
portion of the connecting rod 22. The lower

_portion of each rod 22 extends through an
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apertured boss 21 extending laterally from
the bed 1 remote from the wheel 10. The
bosses 21 are pivotally mounted with respect
to the bed 1, and each rod 22 may be adjusta-
bly secured to & boss 21 by nuts 23.

Hach rod 19 is bifurcated at its npper end
and pivotally secured to the flattencd por-
tion of a rod 22. At their lower ends, each

i rod 19 is threaded and may be adjustably
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secured to the apertured boss 97 of a rod 19
by nuts 20.

By the above described means, a grinding
machine contemplated by our invention may
readily be adjustably secured in rigid posi-
tion adjacent the work to be ground.

It will, moreover, be noted that our ma-
chine is readily adapted to grind a loco-
motive wheel crank pin so that the stroke,
namely the radial distance between the axis
of the wheel and the axis of the crank pin, is
ahsolutely acenrate and equal to the stroke of
the other wheels of the same locomotive.
By the adjustable supporting means which
we have provided, one crank pin may read-
ily be ground with its axis at exactly 90° to
the axis of the crank pin on the same axle
and mounted on the opposed locomotive
wheel. .

Slidably mounted on the slideways 2 of the
bed 1 is the carriage 3 which carries moving
parts of the grinding machine. It will be
inoted that the said carriage may be removed
entively frem the bed by sliding said car-
inge longitudinally on the slideways. Thus,
ease 11 positioning the machine adjacent
work to be ground, the bed 1 may be secured
in position and the carriage thereafter as-
sembled with the bed for the grinding oper-
ation. ,

On the carriage 3 is mounted a rotatable
annular headstock 4 which is secured in po-
sition during rotation by the bearing por-
tions 24 and 25. The headstock 4, as pre-
viously mentioned, is preferably of annular
shape to lighten the weight of the machine
and so that the crank pin 8 may extend into
the annular space thereof, as when the inner
enlarged portion 26 of the crank pin 8 is be-
ing ground.

In the headstock 4 is rotatably mounted
a hollow cylindrical spindle housing 27, the
purpose of which is to permit adjustment of
the grinding wheel for grinding various
diameters of crank pins, for example, and
for feeding the grinding wheel to the work
to be ground, as will be later more fully de-
scribed. - In the spindle housing 27 is ec-
centrically mounted in suitable bearings the
grinding wheel spindle 5, at the forward
end of which is mounted the grinding wheel
6. The inner portion of the headstock 4
substantially opposite to the spindle 5 is
counterweighted as at 81, to counterbalance
the weight of the spindle 5 and the grind-
ing wheel 6, and thus obtain smoother op-
eration of the machine.

The grinding wheel 6 is preferably rela-
tively wide, as shown, and may be of sub-
stantially the same width as the surface to
be ground whereby relatively large amounts
of stock may be removed in a shovt time.
In operation, the said grinding wheel is
preferably reciprocated to a small degree
longitudinally of the surface to be ground
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during the grinding in order to produce a
smoot%er ground surface, and to keep the
outer surface of the wheel true so that stock
may be removed substantially uniformly by
the wheel. To provide a plurality of spaced,
axially aligned grinding wheel surfaces, a
grinding wheel 6 may be advantageously
provided with a plurality of spaced annu-
lar grooves such as illustrated in Fig. 1, or,
if desired, the grinding wheel 6 may com-
prise a plurality of spaced, relatively nar-
row wheels to accomplish this same prrpose.
To provide the power to rotate the head-
stock 4, the grinding wheel 6, and to recip-
rocate the carriage 3 longitudinally of the
bed 1, a power shaft 39 1s mounted on the
carriage 3 and movable therewith. This
power shaft may be driven by any suitable
means, and may form part of a power unit
Thus, there is
shown mounted on the carriage 8 rearward-
ly of the headstock 4, a power unit compris-
ing ‘an electric motor 9 secured to the car-
riage 3 by suitable securing means 28.
Means is provided for driving the grind-
ing wheel spindle 5 directly from the power
shaft 39 of the motor 9. Thus, the forward
end of the motor drive. shaft is provided
with a pulley 29. A similar pulley 30 is

. mounted on the inner end of the grinding

wheel spindle 5. Also mounted rearwardly
of, and carried by, the headstock 4 are the
idler pulleys 81 and 82. A driving belt en-
gages the above mentioned four pulleys as

35 18 clearly shown in Figs. 2 and 6. “The idler

pulley 82 is rotatably mounted on the head-
stock 4 while the idler pulley 81 is mounted
on the arm 33 of a Dbell crank pivotally
mounted on the headstock at 84." To the
bell crank arm 85 is attached a tension
spring 36 whereby the belt 37 may always
be maintained under a suitable constant ten-
sion to provide smooth even rotation of the
grinding wheel spindle 5.

The headstock 1s rotated by power trans-
mitted from the motor 9 through suitable
reducing gears to the shaft 38 running lon-
gitudinally of the carriage 8. Thus, at the
rearward end of the motor shaft 39 is a
drive pulley 40 which transmits power by

means of the belt 41 to the large pulley 42

mounted on the shaft 43 at the rearward end
of the carriage. As is clearly indicated, par-
ticularly in Figs. 4 and 6, the power is trans-

» mitted from the small gear 44 mounted on

the shaft 43 to the large gear 45 mounted
on the shaft 46. The power isin turn trans-
mitted from the small gear 47 mounted on
the shaft 46 to the gear 48 mounted on the

w shaft 49 and in turn to the larger gear 50

mounted on the longitudinally extending
shaft 88. At the forward end of the longi-
tudinal shaft 38 is a small gear 51 which
meshes with the gear teeth 52 associated

. with the headstock 4 to thereby rotate the

3

headstock and move the grinding wheel in
a circular orbital path about the surface to
be ground. By means of the clutch: mech-
anism 53 operated by a handle 54; as shown
in Figs. 1 and 8, rotation of the headstock
may be stopped without stopping “the
motor 9: - : ]

Means are also provided to obtain an in-
termittent reciprocating motion of the car-
riage. Thus, the carriage may be brought
to a forward position so that the outer for-
ward edge 55 of the grinding wheel may co-
operate with the shoulder 56 of the crank pin
as indicated in Fig. 1. In this position the
carriage may be maintained stationary while
the headstock makes an uneven number of
revolutions, such' as one and a fraction revo-
lutions. The object of the uneven number
of revolutions is to prevent the formation of
scallops or patterns on the finished ground
surface and to insure uniform even grinding
of the surface of the pin adjacent the shoul-
der 56. The carriage is then moved to its
rearward position, forwardly again, and the
carriage then permitted to remain stationary
for a predetermined time in said forward
position, after which the reciprocating mo-
tion is repeated. ;

The mechanism for accomplishing this re-
ciprocating motion comprises an adjustable
slide 57 disposed in a lower portion of the
carriage as shown in the Figs. 2, 8 and 5, the
said slide being adjustable Tongitudinally of
the carriage. The slide 57 may be fixed in a
desired position, depending on the limits of
longitudinal travel desired, by suitable means
such as the nut and bolt shown at 58. Recip-
rocating motion is transmitted to the car-
riage by a quadrant 61 pivotally associated
with the bed 1 and carriage 8. Thus, car-
ried by the slide 57 are the upstanding lugs
59 which support the fixed pivot pin 60 of
the quadrant 61.  Carried by a bracket 62 se-
cured to the under side of the carriage 3 is
the pivot pin 63 of the quadrant 61. A third
pivot pin 64 of the quadrant carries a roller
65 movable in the cam groove 66 of the cam
67 which is mounted on the transverse shaft
68. The cam groove 66 is so shaped to cause
the pivot pin 64 to move vertically at inter-
mittent periods, and thereby cause the inter-
mittent motion previously described.

Power is supplied for the reciprocating
motion as follows: On the longitudinally ex-
tending shaft 38 is mounted a worm 69 ro-
tated by said shaft 38. The worm meshes
with a worm wheel 70 mounted on the trans-
verse shaft 68 which transmits power to the
clutch 71 operable by the handle 72, and
thence to the transverse shaft 63 and the cam
67 which is keyed to said transverse shaft,
Rotation-of the cam 67 causes the quadrant
pivot pin 64 to move vertically at intermit-

tent periods. - Since the lower pivot Pin 60 is

fixed against movement longitudinally of the 1
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and since the quadrant is rigid, the

carriage, y :
raly and

pivot pin 63 is caused to move forw:
rearwardly with an arcuate movement, there-
by reciprocating the carringe 3 long tudinat-
Iy of the slideways 2 in the manner

ously described.

[3

The carriage 3

previs

may be manually recip
J
1

cated by releaging the clutch 71 showy in

Fic. 5 and turning the transverse shaft 73
te

shown in Fig. 2. The shaft 73 carries v pin-

ion 74 which meshes with a rack 75, and may
be turned by a suitable handle 73.

The headstock 4 may be manually rotated
by releasing the clutch 53 shown in Figs. 1
and 3 and by manually rotating the handle
7 shown in Figs. 1 and 2 attached to the
transverse shaft 78. A gear 79 is attached
to the inner end of the shaft 78 and meshes
with the gear 80 keyed to the longitudinal
shaft 38, as shown in Figs. 2 and 3.

The grinding wheel may be adjusted for
grinding a desired diameter of erank pin, and
the wheel may be fed to such pin by aute-
matic or manual means associated with the
spindle housing 27. The grinding wheel ig
adjusted for a given diameter of work and is
fed toward such work by rotating the spindle
housing 27 and thereby changing the dian
oter of the orbital path of the grinding wheel.
Such automatic means for gradually feed-
ing the grinding wheel to the work are shown
in Figs. 1, 2 and 6. Thus, on every revolu-
tion of the headstock 4 one of the stops 82
on the headstock may trip the arm 83 to
thereby rotate to a desived degree the ratches
84 and hence the gear 85 and the transverse
shaft 86, which said shaft carries a worm 87
to transmit shaft rotation to the worm wheel
88 associated with the spindle housing 27.
Tn this manner the spindle housing is rotated
to the desired degree. The housing 27 may
be rotated manually by releasing the arm 83
and rotating the shaft 86 by means of a suit-
able handle 89. '

Tn operation the bed 1 is suitably sccured
to the locomotive wheel 10 or other equiva-
lent member so that the slideways 2 are par-
alle] to. and the axis of the headstock 4-in
longitudinal alignment with, the, axis of the
evlindrical surfaces to be ground on .the
crank pin 8 or other member to be ground.
The spindle housing 27 is then rotated to
such a position as will give the desired di-
ameter of orbital movement of the grinding
wheel. The autcmatic means including the
members 82, 83 and 84, may then be adjusted
to automatically feed the grinding wheel at
2 desived rate to the work. The slide 57 and
the cam 67 arve then adjusted so that when
the carriage is in its extreme forward posi-
tion the outer forward edge of the grinding
wheel just contacts with, for cxample, the
shoulder 56 of the crank pin portion 70.
Where the enlarged crank pin portion 26 is to
be ground the slide 57 and the cam 67 are so

1,780,288

arranged that the extreme forward position
of the carriage during the reciprocating
novement will just bring the outer forward
edge of the grinding wheel 6 to the shoulder
90. Thus, the reciprocating motion of the
carriage takes place away from. for exam-
ple, the shoulder 90 or the shoulder 56!

It may be noted that the gear ratio of the
gears rotating the headstock, and the mecha-
nism reciprocating the headstock is so cal-
culated preferably the headstock makes
one snd a fraction revolutions for one com-
plete reciprocation of the carriage. In this
manner patterns or scallops in the ground
surface ave prevented and a smoother finish
obtained.

Tt will thus be seen that we have provided
an advantageous grinding machine for fin-
ishing large cylindrical surfaces such as
crank pins on locometive wheels and the like.

Turthermore, it is to be understood that
the particular forms of apparatus shown and
deseribed, and the particular procedure set
forth, are presented for purposes of explana-
tion and illustration and that various modi-
fications of said apparatus and procedure can
he made without departing from our inven-
tion as defined in the appended claims.

What we claim is:

1. A grinding machine for grinding exter-
nal cylindrical surfaces comprising, 1n com-
bination, a bed, a carriage slidable on said
bed, an annular headstock rotatably mount-
od on said carriage and arranged that por-
tions of the work to be ground may extend
into the annular space thereof, a rotatable
grinding wheel spindle carried by said head-
stock, a power shaft on said carriage having
its axis in longitudinal alignment with the
axis of said headstock, means for rotating
said headstock from said power shaft, and
means for rotating said grinding wheel spin-
dle on its own axis from said power shaft
during the rotation of said headstock, where-
by said grinding wheel spindle may be caused
to rotate on its own axis and simultaneously
in an orbital path about the surface to be
ground.

2. A grinding machine for grinding exter-
nal cylindrical surfaces comprising, in com-
bination, a bed. a carriage slidable on said
bed, a headstock rotatably mounted on said
carriage, a rotatably adjustable spindle bous-
ing carried by said headstock, a rotatable
grinding wheel spindle eccentrically mount-
ed in said spindle housing, a motor carried
by and movable with said carriage, gaid mo-
tor having a power shaft in longitudinal
alignment with the axis of said headstock. a
belt for rotating said grinding wheel spindle
at a relatively high speed directly from snid
power shaft, means for rotating said head-
stock at a slower speed from said power shait
simultaneously with the rotation of said
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spindle, and means for moving said carriage
longitudinally of said bed from said motor.

3. A grinding machine for grinding exter-
nal cylindrical surfaces comprising, in com-
bination, a bed, a carriage slidabple on said
bed, a headstock rotatably mounted on said
carriage, a rotatably adjustable spindle hous-
ing carried by said headstock, a rotatable
grinding wheel spindle eccentrically mount-
ed in zaid spindle housing, a motor carried by
and movabie with said carriage; said motor
having a power shaft in longitudinal align-
ment with the axis of said headstock, a’ beli
for rotating said grinding wheel spindle at a
relatively high speed directly from said pow-
er shaft, means for rotating said headstock
at a slower speed from said power shaft si-
multaneously with the rotation of said spin-
dle, and means associated with said carriage
and bed for reciprocating said carriage from
said motor longitudinally of said bed, and
for interrupting said reciprocative move-
ment when said carriage is at one end. of its
longitudinal travel for a time sufficient to
permit -said headstock to complete at least
one and a fraction revolutions. =~ ‘

4. A grinding machine for grinding exter-
nal cylindrical surfaces comprising, in com-

bination, a bed, a carriage slidable on said -

bed, a headstock rotatably mounted on said
carriage, a - rotatably -adjustdable-- spindle
housing carried by said headstock, a rotatable
grinding wheel spindie eccentrically mount-
ed in said spindle housing, a motor carried by
and movable with said carriage, said mctor
having a power shaft in'longitudinal align-
ment with the axis of said headstock, a belt
for rotating said grinding wheel spindle at
a relatively high speed directly from said
power shatt, means for rotating said head-
stock ‘at a slower speed from. said power
shaft simultaneously with the® rotation of
said spindle, means for manually rotating
said headstock, meéans for automatically im-
parting rotative movement to said spindle
housing, means actuated by said motor for
moving said carriage longitudinally of said
base, and manual means for moving said car-
riage longitudinally.of said base:

5.- A portable machine for grinding crank
pins and thelike, comprising, in conibination,
a bed arranged to be supported independ-

ently of the crank pin in desired .position °

relative to the member carrying said crank
pin, a carriage slidable on said bed toward
and away from said ‘crank pin, an annular
headstock rotatably mounted on said car-
riage and arranged so that portions of a
crank pin may extend into the annular space
thereof, a rotatable grinding wheel spindle
carried by said headstock, means for secur-
ing said machine adjacent said crank pin
with the axis of said annular headstock in

longitudinal alignment with the axis of the

cylindrical surface to be ground on said

5

crank pin, a power shaft on said carriage
having - its axis in longitudinal alignment
with the axis of said headstock, means for
rotating said " headstock - from said power
shaft, means for rotating-said grinding wheel

spindle on its own axis from said power shaft

during the rotation of said headstock, where-
by said grinding wheel spindle may be caused

to'rotate on its own axis and simultaneously

in an-orbital path about the surface to be
ground. o ‘

70
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6. A portable machine for grinding the

crank pins of locomotive wheels and the like
comprising, in combination, a bed, slideways
on said bed, a cairiage slidable on said slide-
ways, - an annular -headstock
mounted ‘on said carriage and “arranged so
that portions of a crank pin to be ground may
extend- into the annular space thereof, a ro-
tatably adjustable spindle housing carried

rotatably -

80

by said headstock, a rotatable grinding wheel . -

spindle eccentrically mounted in said spin-
dle housing, adjustable means for ‘securing
said bed to said locomotive wheel whereby
the axis of said anhular headstock will be

the cylindrical surface to be formed on said
crank pin; & power unit carried by and mov-
able with said carriage;said power unit hav-
ing a power shaft in longitudinal alignment
with the axis.of said headstock; a belt for -
rotating said grinding wheel spindle ‘at a

relatively high speed directly from said pow-

er shaft, means for rotating said headstock
at a slower speed from said power shaft si-
multaneously with the rotation of‘said spin-
dle, “and means -associated with ‘said car-
riage and bed for moving said carriage from
said power'shaft longitudinally of sa1d slide-
ways simultaneously with the rotation of

7. A portable machine for-grinding the
crank pins of locomotive wheels and the like
comprising, in -combination, a”bed, a car-
riage slidable on - said bed, an annular head-
stock rotatably mounted on said carriage and -
arranged so that portions of ‘a ctank pinto

‘be ground may extend into the annular space

thereot, a rotatable grinding wheel spindle

‘carried by said headstock, adjustable means
£61 securing said bed tosaid locomotive wheel

whereby the axis of said annular headstock
will be in longitudinal alignment with the
axis of the cylindrical surface to be formed

~on said erank pin, a power shaft carried by

and movable with said carriage, means for
simultanieously retating said headstock and

-said grinding wheel spindle from said power
shaft, means for manually rotating said head-
-stock,.a:quadrant-earried by said carriage and

having a pivot fixed against movement longi-
tudinally ofsaid bed, means for moving said
guadrant from said power shaft to recipro-

~cate sald carriage longitudinally of said bed,

in longitudinal alignment with the axis of .
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and means for manually moving said car-
riage longitudinally of said bed.

8. In a portable grinding machine having
a bed, a carriage slidable on said bed, and a
power shaft mounted on and movable with
said carriage, means for reciprocating said
carriage longitudinally of said bed compris-
ing, in combination, a quadrant having pins

~ pivotally associated with said carriage and

10

bed respectively, a cam operable from said
power shaft, and a third pin carried by said
quadrant - cooperating with said cam and
movable vertically thereby whereby to re-
ciprocate said carriage longitudinally of said
bed. : ‘

9. In a portable grinding machine having

“a bed, a carriage slidable on said bed, and a

20
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power shaft mounted on and movable with
said carriage, means for intermittently re-
ciprocating said carriage longitudinally of
said bed comprising, in combination, a quad-
rant having pins pivotally associated with
said carriage and bed respectively, a cam
member provided with a cam slot and oper-
able from said power shaft, a third pin car-
ried by said quadrant cooperating with said
cam slot and movable vertically thereby, said
cam slot being so shaped to cause said car-
riage to mowe to one end of its longitudinal
travel, remain there stationary for a prede-
termined time, and then reciprocate longi-
tudinally of the bed.

10. In a portable grinding machine for
grinding locomotive wheel crank pins, in com-
bination, a base, means for securing said base
rigidly to a locomotive wheel in desired posi-
tion relative to a crank pin thereof to be
ground in such manner that the weight of
said machine is not carried by said crank pin,
a carriage reciprocable on said base, a cyl-
inder housing carried by said carriage, a eyl-
inder revoluble in said housing about the axis
of the surface to be ground, a grinding wheel
spindle carried by said cylinder, said spindle
being revoluble about its own axis exteriorly
of the work to grind an external cylindrical
surface thereon, means for reciprocating said

_earriage, means for rotating said cylinder,

and means for rotating said grinding wheel
spindle during the rotation of said cylinder.

11. In a grinding machine for grinding ex-
ternal cylindrieal surfaces, a base arranged to

be rigidly disposed in desired position rela- -

tive to a surface to be ground, a carriage
mounted on said base for reciprocable move-
ment thereon axially of said surface to be
eround, a cylinder housing carried by said
carriage and reciprocable therewith, a cyl-

inder revoluble in said cylinder housing about -

the axis of the surface to be ground, said cyl-

‘inder being of relatively large diameter with

respect to the cross-sectional dimensions of
the portions of the work to be ground, said
cylinder being of annular form and having
an axial opening into which the work may

1,780,288

Froje_ct, a grinding wheel spindle eccentrical-
y journaled in said cylinder, said spindle
being radially adjustable and revoluble about
said work to grind a cylindrical surface there-
on, carriage reciprocating mechanism and
cylinder rotating mechanism carried by said
carriage, means for rotating said grinding
wheel spindle during the rotation of said cyl-
inder, and means for actuating said carriage
reciprocating mechanism and cylinder rotat-
ing mechanism.

12. A grinding machine for grinding ex-
ternal cylindrical surfaces comprising a bed,
a work support, a carriage slidable on the
bed toward and away from said work sup-
port, an annular headstock rotatably mount-
ed on said carriage and having a central open-
ing into which a portion of the work may ex-
tend during the grinding operation, a rotat-
able grinding wheel spindle carried by said
headstock, means for rotating said headstock,
and means for driving said grinding wheel
spindle during rotation of said headstock,
whereby said grinding wheel spindle may be
caused to rotate on its own axis and simul-

aneously in an orbital path about the surface
to be ground. _

18. A grinding machine for grinding ex-
ternal cylindrical surfaces comprising a bed,
a carriage slidable on said bed, a headstock
rotatably mounted on said carriage, a rotat-
able grinding wheel spindle parallel with the
axis of the headstock and eceentrically mount-
ed theérein, means for driving said grinding
wheel spindle at a relatively high speed,
means for rotating said headstock at a slower
speed, simultaneously with the rotation of
said spindle, means associated with said car-
riage and bed for reciprocating said carriage
longitudinally of said bed and means for
automatically interrupting said reciprocat-
ing movement of the carriage when the car-
riage is at one end of its longitudinal travel
forr a time sufficient to permit said headstock
to complete at least one and a fraction revolu-
tions. i ,

In testimony wliereof, we hereunto affix

our signatures.

HENRY H. YERK. -
WILLIAM J. BAUMBERGER.

4

f
e

(&)
Lt

-4

i

120

125

130



