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UNITED STATES

Patented December 290, 1903.

PATENT OFFICE

- ALBERT A. BAKER, OF ANSONIA, CONNECTICUT, ASSIGNOR TO FARRELL
FOUNDRY AND MACHINE COMPANY, OF ANSONIA, CONNECTIOUT A

CORPORATION OF COI\JNECTICUT

GRINDING-MACHINE.

. SPECIFICATION forming part of Letters Patent No. 747, 924 dated December 29, 1908,
Apphcatlon filed November 28, 1902. Serial No, 133 078, (o model

To all whom it moy concern:

‘ Be it known that I, ALBERT A. BAKER, &’
.citizen of the United States, residing at An--

sonia, county of New Haven, and State of Con-

necticut, have invented certain new and use-

ful Improvements in @Grinding - Machines,

fully deseribed and represented in the fol-

lowing specifiecation and the accompanying
drawings, forming a part of the sane.
This invention relates to certain improve-

.ments in grinding-machines.’

In grinding-machines as now usunally con-
structed, and more especially in those ma-
chines used for grinding rolls or similar work
in which it is necessary to.produce a relative
lengthwise traveling movement between the

work  and the grinding device or devices,

these devices are mounted on an adjustable
support, which isin turn mounted on a trav-
eling carriage.

ment of the carriage, giving the grinding de-
vices as strong a cut as is possible. As the
carriage travels along the work, however, the
grinding devices wearaway. It follows, there-
fore, particularly in grinding long rolls, that
the grinding devices are not doing the proper
amountof cutting toward the end ot‘ the move-
ment of the carriage in each direction, since
while these devices produce a comparatively
deep-cut at the beginning of the stroke the
cut decreases as. the travel of the carriage
proceeds.. Theattendant is supposed to give
the grinding devices such an adjustment at
the beginning of each stroke as to canse them
to produce a cut . which is deep enongh to com-
pensate for the lightness of the cutat the end
of the preceding stroke. To give the proper
adjustment of the wheels or other grinding
devices to produce this compensating cut is
an exceedingly difficult matter and requires
great experience, and, furthermore, in grind-
ing work—such, for 1nsbance, as Iong cylm-

ders—since the cut is deeper as the grinding®"

rolls.begin their cut than it is toward the cen-
ter of the stroke of the carriage it follows that
a roll is apt to be gronund so that it ‘will be of
greater diameter in the center than at the
ends. This makes it necessary to shorten the
stroke of the carriage and subject the center

An -attendant adjusts the
~grindingdevices at the beginning of the move-

of the roll to a 's_eparate operatioﬁ in,ordelb' to
bring the diameter of it down to the diameter
of the ends. = Inasmuch as many rolls neces-

-sarily have to be ground within a ten-thou-

sandth of an inch the proper adjustment of
the grinding devices to produce this separate
grinding operation at the center of the rollis
exceedlnﬂly delicate.

It is the object of this invention to produce -

an improved grinding mechanism in which
there is a relative movement between the
work and the grinding devices in order to
present fresh parts of the work to said de-

vices and in which an automatic feeding.

movement is produced between the grinding

devices and the work to compensate for the

wear of the grinding devices.

A further objeet of the invention is to pro-
duce a grinding mechanism in which there is
a relative movement between the work and
the grinding devices in order to present fresh
parts of the work to the grinding devices and

55
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in which a relative feeding movement is pro- -
duced between the grinding devices and .the .

work during the grinding operation to enable
said devices to effect a uniform cut during

75

the ‘entire length of the work- presenting -

movement.

With these and other Qb,]ects in view the

invention consists in certain constructions
and in certain parts, improvements, and com-
binations, as will be hereinafter fully de-

seribed and then specifically pointed out in

the claims hereunto appended. .

In the acecompanying drawings, Figure 1
is a plan view of the machine embodying the
invention. Fig. 2 is a side elevation of-the
machine shown in Fig, 1. Fig. 3.is ah end
elevation, partly in section. Fig. 4 is a de-
tail view, on a large scale, illustrating a part
of the feeding means for the grinding de-
vices.
Fig. 4. Fig. 6 is a detail sectional elevation
on the line 6 6 of Fig. 4. Fig. 7is a detail
viewillustrating the construction of the. pawl-
carriers,

In the drawings, which illustrate a -pre-
ferred embodiment of the invention, 1 indi-

cates a supporting-bed. The bed is provided.
with ways 2, in which is mounted a carriage, 1oo .

‘Fig. 5 is a section on the line 5 5 of
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said carriage ecomprising blocks 3, connected
by a cross-web 4. This carriage is a travel-
ing carriage, and in the construction shown
it is arranged to reciprocate.

The means for reciprocating the ecarriage
may be of any preferred construction. As
shown, the bed supports a feed -serew 5,
which is engaged by a feeding-nut 6, secured
to the cross-web 4. The feed -secrew is pro-
vided at one end (see dotted lines in Fig. 2)
with a gear-wheel 7, which is in mesh with a
gear 8, mounted on a short shaft 9, suitably
supported in standards 10, rising from the
bed.. This short shaft is provided with a
clutch-collar 11, which is splined on the shaft
and is arranged to engage the hubs of either

of the two gears 12 13, which are loosely

mounted on the shaft. The gear 12 is in en-
gagement with an intermediate 14, mounted
on a stud projecting from one of the bear-
ings 10, said intermediate being in engage-
ment with a gear 15. The gear 13 is in direct
engagement with a gear 16. The gears 15
and 16 are mounted on a short shaft 17,
which is supported in suitable bearings in the
standards 10. This shaft 17 has on its end
a driving-pulley 18, although it may be driven
in any other snitable manner. The shaft 17
always runs in the same direction; but it is
apparent that the feed-screw will be rotated
first in one direction and then in the other,
according to whether the collar 11 is in en-
gagement with the gear 12 or the gear 13.
The means for controlling the position of
the clutch-collar may be of any suitable de-
seription. As shown, there is provided a
short shaft 19, located in bearings 20, mount-
ed on the bed, this shaft carrying a quadrant
21, which is fast on the shaft, said quadrant
gerving to support pins 22 and 23. Loosely
mounted on the shaft 19 is a ball-lever 24, to
one arm of which is connected a sliding rod
This rod passes through a perforation
in the carriage (see Fig. 8) and is provided
with two sliding collars 26, backed up by
springs, as shown. As the carriage com-
pletes its movement in each direction it

‘strikes one of the collars 26 and shitts the

rod. This operates the ball-lever, which is
thrown against one or the other of the pins
29 23, thus rocking the guadrant on theshaft
19." There is a pin connection between the
quadrant and the clutch-collar, which is not
shown, so that the movement of the quad-
rant slides the collar and causes it to engage
with either ome or the other of the hubs of
the gears 12 13. The cluteh which has just
been described is a well-known eonstruction,
and any other suitable form of clutch mech-
anism may be substituted for if.

The machine is provided with a suitable
work -support and with suitable means for
supporting a grinding device or devices, and
the construction is of course such that fresh
parts of the work are being presented to the
grinding devices during the grinding oper-
ation. The construction by which the work
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is supported and the grinding devices are
mounted 80 as to effect this presentation of
the work to the grinding mechanism will vary
according to the type or construction of the
machine employed. In a machine of the type
shown in the drawings, in which a recipro-
cating carriage is employed, either the work-
support or the grinding-device support or
supports may be mounted on the carriage, so
that a traversing movement may be effected
between the work and the grinding devices.
Furthermore, the construction by which the
supports which are mounted on the carriage
are connected to the carriage is preferably
of such a description as to permit an adjust-
ment between the carriage and the said sup-
port to compensate for inequalities.

In the construction shown the grinding
devices are mounted on the carriage and the
work-support is mounted on the bed. This
work-support, which may be of any suitable
character, consists of a pair of cross-bars 27,
which are bolted to the bed, and since the
machine which has been selected to illustrate
the invention is intended for grinding rolls,
these supports also are provided with bear-
ings 28, in which the roll rests. These bear-
ings are preferably provided with adjusting-
bloeks 29,as is common in such eonstructions,
so that the roll may be trued up in the bear-
ings.

The means for supporting the grinding de-
vices may be of any suitable description and
will vary according to the construction of the
machine in which the invention is embodied
and according to the number and nature of
the grinding devices employed. It has been
before stated that the construction by which
the grinding device or devices are mounted
on the carriage is of such a c¢haracter as to
permit a compensating adjustment between
the grinding device or devices and the car-
riage, and it may be further remarked that
this construetion also may be varied aceord-
ing to the particular machine in which the
invention is embodied. As shown, there is
provided a block 30, which extends across the
machine, said block being supported on each
side of the machine by pairs of hangers 31.
The hangers 31 are supported at their up-
per ends by cross-bars 32, said cross-bars be-
ing provided on their ends with knife-edges
which engage suitably-formed recesses in the
tops of standards 33, rising from the blocks
3, which form part of the carriage. These
hangers 81 at their lower ends engage short
knife-edge bearings 34, (see Fig. 5,) mounted
in recesses in the block 30. By this construe-
tion the block 30 is enabled to have a swing-
ing movement which permits the compensat-
ing adjustment before referred to.

The grinding devices,which, as shown, con-
sist of wheels 35, may be mounted in any suit-
able mauner. In the construction shown the
machine is provided with sliding heads 36,in
which the wheels are mounted, there being in
the type of machine which has been selected
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toillustrate this invention two of these heads,
one located on each side of the work. These

- headsare supported on the block 30 and pref-
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erably move in' ways therein. - The means
for effecting the feeding movement of the
sliding heads may be widely varied and will
be varied according to the type of machine in
which the invention is embodied. In the pre-
ferred form of the construction a controller
will be employed which may also be of any
suitable construction. As shown, the con-
troller consists of an inclined bar 37, and
gince the machine which has been selected to
illustrate the invention employs two grinding
devices there will preferably be two of these
bars, one on each side of the machine. These
bars may be mounted in any suitable manner.
In the construction shown these bars are
pivoted on brackets 38, which are secured to
the sides of the bed. In the preferred form

of the construetion the bars will be so mount- -

ed as to enable them to be adjustable, so as to
produce different depths of cut.  As shown,
this adjustmentis effected by providing each
end of each bar with a slot 39, which is en-

. gaged by a screw 40, which is tapped into a
“bracket 41, secured to the bed.

30
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‘The connections by which the controllers
produce the feeding movement of the heads
will be varied according to the type of the
controller and the construction of the heads.
‘As shown, the block 30 on each side is pro-
vided with a threaded boss 42, which is en-

gaged by a feeding-sérew 43, Journaled in an .

extension of the head. The outer end of

. each feed-screw is provided ‘with a gear 44,

which-engages with along plmon 45,support-
ed on a shaft 46, journaled in a bracket 46',

- The inner ends of these shafts 46 are pro-

40

vided with ratchet-wheels 47, and each shaft
has mounted thereon a pair of pawl-carriers

- 48,whose pawls49 face in opposite directions.

45
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Suitable connections are provided by which
the pawl-carriers are operated from thé con-

trollers, these connections being preferably.

of such a character thatone of the pawls will
be operated on one stroke of the reciprocat-
ing carriage and the other pawl will be op-

erated on the other stroke of the reciprocat- |
ing earriage.

Furthermore, these ‘connec-
tious are preferably flexible,so as to allow for
the compensating adjusting movement here-
tofore referred to as taking place between the
carriage and the sliding heads through the
medinm of the swinging block 30. In the
construction shown each controller-bar is en-
gaged by a pair of jointed sliding rods 50,
which move in guides 51, secured to the ma-
chine-bed. - The upper ends of these rods are
pivoted at 51' to the pawl-carriers, and their

lower ends are provided with wheels 52, which

engage on opposite sudes of ribs on the eon-
troller-bars.

The grlndlnv—wheels may be driven in any
suitable manner. As shown, each of the

shaftson whi(;h these wheels are mounted are

8

provided with dr1v1n0' pulleys 53, around
which belts are passed in the usual manner.

With the construction as before deseribed
it will be understood that as the carriage-is
remprocated in one direction one of the slid-
ing rods of each pair operates its correspond-
ing pawl-carrier to turn the ratchet-wheels
47, thus feeding the heads carrying the grind-
ing devices toward the work and amonnt of

70
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feed being controlled by the amount of in- .

clination of the controller-bar.. On the re-
turn stroke of the carriage the other sliding
rod of each pair operates to turn the ratchet-
wheel in the same direction, thus continuing
the feedmg movement of bhe head toward the
work. Itis obvious. that the feeding move-
ment is entirely automatic and that by prop-
erly adjusting “the controller-bars the wear-
ing away of the grinding-wheels during the
grinding operation ean be compensated for
so that the wheels are enabled to produce a
uniform cut. ,

When the machine is employed for grind-
ing rolls, the rolls will be rotated during the
grmdmg operation by means of a spindle 54,

said spindle being provided with a cap 55 of
the usual constraction. This spindle 54 is or
may be made in two parts to enable it to be
adjustable and is rotated from the shaft 17.

It will be understood that while the ma-
chine shown embodies a preferred form: of
theinvention the invention may beembodied
in machines which are widely different in
construction and operation. The invention
is not therefore to be limited to the specific
construction which has been herembefore de-
scribed.

What is claimed is—

1. Inagrinding-machine, the combmat,lon
with a work-support, of means for supporting
thegrinding device, means for causing fresh
parts of the work to be presented to the grind-
ing device, and autowmatic means for produc-
ing a vniform advancing feeding movement
between the work and the grinding device
during the grinding operation to compen-

sate for the wear of Lhe grmdmg device, sub-

stantially as described.
2. In a grinding-machine, the combination
with a work-support, of means for supporting

the grinding device, means for causing fresh

parts. of the work to be presented to the grind-
ing device, and automatic means for feeding
the grinding device uniformly toward the
work during the grinding operation to com-
pensate for the wear of the grinding device,
substantially as deseribed.

3. In a grinding-machine, the combination
with a work-support, of a grinding device,
means for causing fresh parts of the work to
be presented to the grinding device, a feed-
controller for positively feeding the grinding
device uniformly toward the work to-com-
pensate for the wear of the grinding device,
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and means for producing a relative traveling . -
movement between the controller- and the
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grinding device during the grinding opera-
tion, substantially as deseribed.

4, Ina grinding-machine, the combination
with a work-support, of a grinding-wheel, a
carrier in which the wheel is mounted, means
for reciprocating the carrier along the work,
and means for positively and auntomatically
feeding the wheel uniformly toward the work
to compensate for the wear of the grinding
device, substantially as described. _

5. In agrinding-machine, the combination
with a work-support, of grinding devicesop-
erating on opposite sides of the work, means
for causing fresh parts of the work to be pre-
sented to the grinding deviees, and automatic
means forfeeding the grinding devicestoward
the work, substantially as described.

6. In agrinding-machine, the combination
with a work-support, of grinding devices op-
erating on opposite sides of the work, means
for causing fresh parts of the work to be pre-
sented to the grinding devices, and automatic
meansforfeeding thegrinding devicestoward
the work during the grinding operation, sub-
stantially as described.

7. In a grinding-machine, the combination
with a traveling ecarriage, of means for sup-

' porting the work, means for supporting a
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grinding device, one of said supporting means
being mounted on the carriage, means for
permitting an adjustment between the car-
riage and the supporting means mounted
thereon, and automatic means for producing
a relative feeding movement between the
work and the grinding devices, substantially
as described.

8. In a grinding-machine, the combination
with a traveling carriage, of means for sup-
porting the work, means for supporting a
grinding device,one of said supporting means
being mounted on the carriage, means for
permitting an adjustment between the car-
riage and the supporting means mounted
thereon, and automatic means for producing
a relative feeding movement between the
work and the grinding devices during the
grinding operation, substantially as de-
seribed.

9. In a grinding-machine, the combination
with a traveling carriage, of a work-support,
grinding devices operating on opposite sides
of the work, said devices being mounted on
the carriage, means for permitting an adjust-
ment between the grinding devices and the
earriage, and means for automatically feed-
ing the grinding devices toward the work,
substantially as described.

10. Inagrinding-machine,thecombination
with a traveling carriage, of a work-support,
grinding devices operating on opposite sides
of the work, said devices being mounted on
the carriage, means for permitting an adjust-
ment between the grinding devices and the
carriage, and means for autoiatically feed-
ing the grinding devices toward the work dur-
ing the grinding operation, substantially as
described.

747,924

11. Inagrinding-machine,the combination
with a work-support, of means for supporting
the grinding device, means for producing a
relative movementbetween the work and the
grinding device whereby fresh parts of the
work are-presented to the grinding device, a
controller, and connections whereby the con-
troller produces an automatic feeding move-
ment between the work and the grinding de-
vices during the grinding operation, substan-
tially as deseribed.

12. Inagrinding-machine, the combination
with a work-support, of grinding devices op-
erating on opposite sides of the work, means
for producing a relative movement between
the work and the grinding devieces whereby
fresh parts of the work are presented to the
grinding devices, controllers for said grind-
ing devices, and connections between each
controller and its grinding device whereby
the controllers feed the grinding devices to-
ward the work during the grinding operation,
substantially as described.

13. Ina grinding-machine, the combination
with a bed, of atraveling carriage mounted
thereon, means for supporting the work and
means for supporting the grinding devices,
oneof said supporting means being mounted
on the carriage, means for permitting an ad-
justment between the carriage and the sup-
porting means mounted thereon, a controller,
and means including flexible connections be-
tween the controller and the supporting
meanson thecarriage, whereby the controller
produces an automatic feeding movement be-
tween the work and the grinding devices dur-
ing the feeding operation, substantially as de-
seribed.

14. In agrinding-machine, the combination
with a bed, of a traveling carriage, means on
the carriage for supporting the grinding de-
vices, said means permitting an adjustment
between the carriage and said grinding de-
viees, a controller mounted on the bed, and
meansincluding flexible connections between
the controller and the grinding-device-sup-
porting meauns, whereby the grinding devices
are automatically fed toward the work during
the grinding operation, substantially as de-
seribed.

15. Inagrinding-machine, the combination
with a bed, of a traveling carriage, work-sup-
porting means, grinding devices operating on
opposite sides of the work, means for sup-
porting the grinding devices on the carriage,
said means being constructed to permit an
adjustment between the carriage and said
grinding devices, controllers mounted on the
bed, and means including flexible connec-
tions between the controllers and the grind-
ing devices whereby the grinding devices are
fed toward the work during the grinding op-
eration, substantially as described.

16. In agrinding-machine, the combination
with a bed, of a work-support, a traveling car-
riage, a grinding device supported thereon, a
controller-bar, and connections between the
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controller-bar and the grinding device where-
by the controller-bar feeds the grinding de-
viee toward the work during the grinding op-
eration, substantially as described.

17. In agrinding- maehme, the combination
with a reciprocating carriage, of a work-sup-
port, a grinding device mounted on the car-
riage, a controller, and connections between
the controller and the grinding device where-
by the grinding devme is fed towcu d the work

-on each stroke of the earriage, substantially

as described.

18. Ina ormdlnv-ma,chme, the combmamon '

with a traveling earriage, of grinding devices
operating on opposite sides of the work, slid-

ing heads mounted in the earriage on which

the grinding devieces are supported, con-
troller-bars, and connections including suit-
able gearing between the bars and the heads,
whereby thesliding heads carrying the grind-

ing devices are fed toward the work during

.25

the grinding operation, substantially as de-
scribed.

- 19. In a grinding-machine, the combination:

with a bed, of a reciprocating carriage,a work-

- gupport, sliding heads mounted in the car-

30

35

riage and loecated. on opposite sides of the
work-support, grinding devices supported in
the heads, a pair of controller-bars located

on opposite sides of the bed, and connections |’
~between each. controller-bar and its corre-

sponding head whereby the heads and the

grinding devices mounted thereon are fed:

toward the work .during. each stroke of the
carriage, substantially as described.
20. Inagrinding-machine, the combination

“with a bed, of a reciprocating carriage, a

40

45

grinding device mounted in the carriage, a
controller, and means including two sets of
connections for feeding the grinding device

- toward the work during the grinding opera-

tion, one set of connections being operative
on one stroke of the carriage and the other
set being operative on the other stroke.of the
carriage, substantially as desceribed. .
21. In agrinding-machine, the combination

* with a bed, of atraveling carriage, work-sup-

50
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 with a bed, of a traveling carriage, work-sup- |
porting means and grinding-device-support- i
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por ting means and grmdmg-devme -support-
ing weans, one of said means being mounted
on the carriage, an inclined controller-bar,
and connections between the coantroller-bar
and the supporting means mounted on the
carriage whereby a relative feeding move-
ment is produced between the work and the
grinding device during the grinding opera-
tion, substantially as descrlbed

22. In agrinding-machine, the.combination

ing means, one of said means being mounted
on the carriage, an inclined controller-bar,
means for adjusting the inclination of the
bar, and connections between the controller-
bar and the supporting means mounted on
the carriage whereby a relative feeding move-
ment is produced between the work and the

grinding deviece during the grinding opera-
tion, substantially as described. :

23. Inagrinding-machine, the combination
with a reciprocating carriage, work-support-
ing means and grinding-deviece-supporting
means, one of said means being mounted on

the carriage, a controller-bar, and means in-

cluding two sets of connections for produe-
ing a relative feeding movement between the
grinding-device- supporting means and. the
work-supporting means, one of said sets of

connections being operative on each stroke
of the carriage, substantially as described.
24, In agrinding-machine, the combination

with a traveling carriage, of a work-support,
grinding devmes operating on opposite sides
of the work, means for supportmg said grind-
ing devices on the carriage, said supporting
means perimitting an adjustment between
the grinding devices and the carriage, an in-
clined controller-bar for each grinding de-
viee, means including flexible connections
between each controller-bar and the corre-
sponding device, supporting means whereby

‘the controller-bars feed the grinding devices

toward the work during the grinding opera-

‘tion, and means for adjusting the inclination

of the controller-bars, substantlally as de-

‘seribed.

25, Inadrmdmg machme, the combination
with a bed, of a work-support mounted there-
on, a carriage, means for reciprocating the

carriageon the bed, grinding-device-support-

ing heads mounted -on opposite sides of the
work, controller-bars, feeding deviges oper-

‘ating on the supporting-heads, and two sets
of connections hetween each feeding device,

5
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and its eontroller-bar, whereby the control- -

ler-bars feed the supporting-heads toward

.the work during the grinding operation, one

set of connections being operative on each

‘stroke of the ca.rnage substanblally as de-

seribed.’
26. Inagrinding- ma,chme the combination
with abed, of a work- suppo_rt mounted there-

-on, a carriage, means for reciprocating the.

carriage on the bed, grinding-device-support-

ing heads mounted on opposite sides of the
work, inclined eontroller-bars, means for ad-,

justing the inclination of the bars, feeding
devices operating on the supporting-heads,

and two sets of connections between each
.feeding device and its controller-bar, where-

by the controller-bars feed  the supporting-
heads toward the work during the grinding
operation, one set of connections being oper-

“ative on each stroke of the carriage, substan-
“tially as deseribed.

27. Ina vrmdmg-machmé the combination

with a bed, of a work-support mounted there-

on, a carriage, means for reciprocating the
carriage, heads for supporting the grinding
devices mounted on the carriage and located
on opposite sides of -the work, a ceontroller-
bar for each head, a ratchet- Wheel for each
head, means whereby the ratchet-wheels pro-
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duce a feeding movement of the heads, a pair
of pawl-carriers for each ratchet-wheel whose
pawls face in opposite directions, and two
pawl-carrier-operating rods said rods being
in engagement with the controller-bars of
their respective heads, substantially as de-
seribed. :

28, Inagrinding-machine,the combination
with abed, of a work-support mounted there-
on, a carriage, means for reciprocating the
carriage, heads for supporting the grinding
devices mounted on the carriage and located
on opposite sides of the work, an inclined
controller-bar for each head, means for ad-
justing the inclination of the bars, a ratchet-
wheel for each head, means whereby the
ratchet- wheels produce a feeding movement
of the heads, a pair of pawl-carriers for each
ratchet-wheel whose pawls face in opposite
directions, and two pawl-carrier-operating
rods said rods being in engagement with the
controller-bars of theirrespective heads, sub-
stantially as described.

29. Inagrinding-machine, the combination
with a bed, of a work-support, a carriage,
means for reciprocating the earriage on the
bed, sliding heads for supporting the grind-
ing devices located on opposite sides of the
work, means for supporting said heads on the
carriage, said supporting means being con-
structed to permit an adjustment between
the heads and the carriage, feeding devices
for moving each head toward the work, a
ratchet-wheel for operating each feeding de-
viee, a pair of pawi-carriers whose pawlis face
in opposite directions codperating with each
of said ratchet-wheels, a pair of controller-
bars one for each head located on opposite

sides of the bed, sliding rods for each pawl-

carrier said rods being flexibly connected to
said pawl-carriers and being in engagement
with the controller-bars, substantially as de-
scribed.

30. Inagrinding-machine, the combination
with a bed, of a work-support, a carriage,
means for reciprocating the carriage on the
bed, sliding heads for supporting the grind-
ing devices located on opposite sides of the
work, means for supporting said heads on the
carriage, said supporting means being con-
structed to permit an adjustment between
the heads and the carriage, feeding devices
for moving each head toward the work, a
ratchet-wheel for operating each feeding de-
vice, a pair of pawl-carriers whose pawls face

in opposite directions codperating with each |

of said ratchet-wheels, a pair of inclined con-
troller-bars one for each head located on op-
posite sides of the bed, means for adjusting
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the inelination of the bars, and sliding rods
for each pawl-carrier said rods being flexibly
connected to said pawl-carriers and being in
engagement with the controller-bars, sub-
stantially as described.

31. Inagrinding-machine, thecombination

| with abed, of a work-support, a reciprocating

carriage, a swinging block mounted on the
carriage, grinding devices mounted on the
block and operating on opposite sides of the
work, and means for feeding the grinding de-
vices toward the work during the grinding
operation, substantially as deseribed.

32. Inagrinding-machine,the combination
with a bed, of a work-support, areciprocating
carriage, a swinging block mounted on the
carriage, sliding heads mounted in the block
and located on opposite sides of the work,
grinding-wheels mounted in the heads, con-
troller-bars for feeding the heads toward the
work during the grinding operation, and flexi-
ble counections between the controller-bars
and the heads, substantially as described.

33. Inagrinding-machine,the combination

‘with a bed, of a work-support, a reciprocating

carriage mounted thereon, a swinging block
mounted on the carriage,sliding heads mount-
ed in the block and located on opposite sides
of the work, feed-serews for moving the heads
toward the work, gearing for operating the
serews, controller-bars mounted on the bed,
and means flexibly connected with the con-
troller-bars for operating the gearing to feed
the heads toward the work during the grind-
ing operation, substantially as described.

34. Inagrinding-machine, the combination
with abed, of a work-support, a reciprocating
carriage mounted thereon, a swinging block
mounted on the carriage,sliding heads mount-
ed in the bloek and located on opposite sides
of the work, feed-secroews for moving the heads
toward the work, gearingincluding a ratchet-
wheel for each head, a pair of pawl-carriers
for each ratchet-wheel whose pawls face in
opposite directions, inclined econtroller-bars,
means for adjusting the inclination of the
bars, and sliding operating-bars in engage-
ment with the controller-bars for operating
the pawl-carriers, said rods being flexibly
connected to the pawl-carriers, substantially
as described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

ALBERT A. BAKER.

Witnesses:
ALTON FARREL,
CHARLES F. BLIN.
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