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right-hand side of Fig. 3.
50O spectwe of a tmvelsmg gtmdmn‘ head, also the tlavelmw bed 11.

- Fig. 1.
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Te all whom it may concern:

Be it known that I, HENRY DEMING HiB-

BARD, a citizen of the United States, residing
in Plainfield,in the countyof Union and State

of New Jersey, have invented certain new
~and useful Improvements in Glindinw-Ma-_
chines, of which the followmn' is a specifica-

tion.

This invention rela,tes to ma,ehmer} for
surfacing or finishing plates, bodies, or cast-
Ings, aud espeeially- those of a bulky char-
acter-—as, for instance, safes or vault-sec-
tions; and its object is to produce a machine
for rapidly and accur a,tely finishing such sur-
faces.

In the accompanying drawings, Figure 1 IS

a plan of oneform of grinding apparatus made
1n accordance with my,improvements.

Fig.
2 is an elevational view, partly broken away,
of the right-hand side of Fig. 1, a portion of

the foundation of the machine being shown

in section. Fig 3 is an end elevation of the
apparatus 10014:111@ at the same from the end
shown near the top of the sheet in Fig. 1 and
the main rails being shown 1n cross- sectmn

Fig. 4is a perspectwe showing a belt connec-
tlou between an electric motor and a grind-

ing-wheel. Fig. 5is afragmentary elovation

upon a larger scale of a portion of the appa-

ratus shown at the upper left-hand side of
I'ig 6 is a similar view of a portion
of the upper right-hand side of Fig. 1. Fig.
718 a plan of the part shown at F‘w* 9. Fig.
8 1s a plan of the part shown at Fig. 6.

s Kigs. 9, 10, and 11 are details of a reversible

pawl-and-ratchet device forming a part of

“each of several step-by-step feed mechanisms

emploved in the machine. Iig. 12 is a sec-
tion illustrative of the construction of one
traveling bed or carrier. Iig. 13 is a simi-

lar view of another traveling bed or carriage

with its driving means. Fig. 14 is a detail
plan of a detail of the carriage-driving means
seen at Fig. 15. Fig. 15 is a plan, and Kig,
16 an elevation, of a saddle - like traversing-

head, several of which are mounted upon the

carriages seen at Figs. 12 and 13. Fig. 17 is
an elevation of the apparatus seen at the
Fig. 18 is a per-

O1.

Fig. 19 is a cross- sectmn

. A CORPO-

'Showmg a fragment of the tlavehnn‘ bed
‘whereon it moves.

of a traveling bed and a grinding-head there-

Fig. 20 is a perspeetive seetiona.l view
of certain parts shown at Fig. 19 and illus-
trates particularly the means for effecting
fine vertical adjustments of a hollow trunk,
within which isadjustably supported a grind-
ing-whee!l frame.
- In theseveral views, which are drawn upon
various scales, portions are broken away or
omitted in order to disclose the invention
more clearly, and similar parts are desig-
nated by similar characters of reference.
The work, as A, which may be a head or
section of a vault or other article, is prefer-
ably placed in a pit, whose end walls are seen
at 12 and side walls at 3 4, said pit being pref-
erably oblong and of any required depth and
enabling the upper surface of the work to be
reaehed and treated without requiring undue
elevation of the finishing machinery from the

floor of the workshop. At the sides of the
‘pit is arranged a pair of tracks or rails 5 6,

bolted or anehored at 7 to concrete ﬂommfr
3, Fig. 2. Extending transversely of smd
ralls and mounted thel eon atitsends by means
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of shoes 9 and 10is a traveling bed 11, whose '

function is to carry the grinding-heads over
the work A in a direction parallel with the
said tracks 5 and 6. The latter are prefer-

8o

‘ably longer than the pit, so as to enable the '

operation of the grinders entirely over any

article placed therein. Extending longitudi-
nally upon the traveling bed and at rlf-'-‘ht an-
gies to the tracks o and 6 are ways 19 upon
Whlch slidestoand froagrinding-head, Where-
by all points of the work may be reached

In Fig.191is shown a grinding-wheel 14, de-

pendmﬂ' from the head 13 and progeetmﬂ' to
a lower level than the traveling bed 11, said

. Wheel being mountéd by means of a spmdle

15, journaled in ears 16, depending from the
lower end of a vertical tubular trunk or hous-

ing 17, elamped or fastened in a split sleeve

00

95

or-support 18, which has a sliding engage- -
ment at 19 with a vertical plate 20, rigid with
and forming one side of the traversing head
13 and preferably lying against the side of
Said support 13 m‘Ly

TDO




10

e

be adjusted vertically upon the plate 20, so
as to throw the grinding-wheel into or out of
use or to approximately adjust the same fo
different heights of the work. DBetween said
ears 16 1s mounted a pulley 21, which is con-
nected by a belt 22, housed within the trunk
17, to a pulley 23, mounted upon the arbor of
an electric motor, (indicated at 24.) The pur-
pose of mounting a cylindrical trunk in a
split sleeveistoenable thetrunk to beturned,
together with the motor and emery-wheel, so
that the plane of rotation of the latter may
be made parallel either with the tracks 5 and
6 or the transverse ways 12 on the traveling
bed, according to the direction in which the

- grinding proceeds or, if desired, to enable

20

.25

- screw between said ears 28 and 29, said ratchet-
having a handle 31 and being of well-known

‘sald emery-wheel to be adjusted to any other
~desired angle.
trunk may be secured by means of a vertical
jack-serew 25, connected at its upper end to:

Vertical adjustments of the

an ear 26 of the housing 18 so as to turn in

sald ear and control the position of the latter,

and henceof the trunk. Thescrew isguided
in ears 27, 28, and 29, formed upon the hous-
Ing. Aninternalratchet-nut30 engages said

- construction, whereby the nut may be rotated
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- like head 13, said second grinding-wheel and

trunk. |

at will in either direction, so as to elevate or
lower the trunk 17 and effect coarse adjust-
menis of the grinding-wheel. It will be seen
that the single deviee 17 carries both the mo-
tor 24 and the grinding-wheel 14, so that these
two members are positively connected by the
belt 22 at all adjastments. The ear 26 is
formed upon a loose collar 32, the latter be-
ing placed between a boss 33, whereby the
motor-platform 34 is secured to the head of
the trunk 17, and a collar 35, which is fixed
upon sald trunk. After adjustment the
trunk, which is split at 18°, may be clamped
by screws 18, working in ears 18Y in the

Fine adjustments of both thetrunk 17 and
the support 18 in which it is clamped may be

effected by a screw 20°, extending vertically !

through the plate or head 20 and working in

‘a nut 20° provided upon the support 18, said

nut working up and down in a cavity 20¢
the outer face of the plate 20.
Upon the opposite side of the traveling bed

In

11 is carried asecond grinding-wheel 142, con-

nected by a belt 22% to a motor 242, the latter
being mounted on a trunk 17, carried by a
housing 18?%, which is vertically adjustable
upon a bed 20%, forming part of the saddle-

- 1ts motor being adjustable in the manner al-

" ready described.
60

Byproviding asingle trav-
ersing head with two grinding - wheels the

8peed or capacity of the machine is doubled,
‘while when desired eithér of the grinding-

wheels may be operated without the other—
as, for instance, when taking a very thin fin-
ishing cut which it is desirable to make per-

fectly true. Moreover, both grinding-wheels |

may be employed either when making a trav- | cured at suitable points along a rail 65,

L
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ersing cut, as at Fig. 19, or when making a

traveling cut, the trunksin the latter case be-
ing swiveled at right angles tothe Fig. 19 po-

sition. Itwillalso beseen that whether trav-
eling or traversing either of the grinding-
wheels may occupy either of two positions to

which it may be brought by rotating the

trunk. | _

The broadside traveling movement of the
bed or carrier 11 along the rails 5 and 6 is ef-
fected by means of an electric motor 36, Figs.

70

75

1, 2, and 3, which is connected by plain and -

cross-belts 37 and 38 to outer fast pulleys 89
and 40 and inner loose pulley 41, all mounted
upon the end of a horizontal shaft 42, which
is journaled at-its outer end in a bracket 43,
carried upon the end of the traveling bed 11
and at its innerend in a bracket 44, mounted
about midway within said bed, as at Fig. 3.

This shaft carries at its inner end a pinion

45, meshing with a pinion 46, mounted about

midway of a horizontal bed-driving shaft 47,

which is arranged,preferably, below the shaft
42, Figs. 3 and 13, and mounted at its inner

end 1in a bracket 50, provided upon the bed

11. At its ends said bed-driving shaft 47
carries worms 51, Fig. 14, meshing with worm-
wheels 52 and 53, mounted upon vertical
shafts 54 and 55, which work in bosses 56,
projecting below said bed, and carry at their
lower ends pinions 57 and 53, the former

‘meshing with a horizontal rack 59, extending

along the upper inner edge of the rail 5 and
a rack 60, similarly mounted on the rail 6.
Movement is communicated through the belt
37 or 38 in one direction or the other to the
shaft 42 and through the pinions 45 and 46

to the main bed-driving shaft 47, which by

the worms 51 operate the worm-wheels 52 and
53 and the pinions 57 and 58, thereby driv-
ing the carriage along the tracks 5 and 6.
Since the motive power is applied equally at
each end of the bed, the latter is caused to
ran without liability of binding or cramping.
By placing the pinions 45 and 46 about mid-
way of the bed-driving shaft 47 in case the
latter yields somewhat under the torsional
stress the torsion will be distributed equally
along the shaft on both sides of the pinion 46,
and hence the worms 51 will be simultane-
ously affected and must act in unison under
all circumstances. The bed 11 may thus be

driven broadside at any rate of speed practi-

cablein a grinding operation without liability
of hiteching or sticking of the bed orinjury to
the mechanism. - -
Preferably the shifting of the belts 37 and
38 and reversal of the movement of the bed

30
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1S effected automatically while the motor is

running, one way of accomplishing this ob-

ject being illustrated at Figs. 6 and 8, in
which it will be seen that a vertical tappet-

lever 61 of the first order is mounted upon a

bracket 62, projecting from the end of the
carriage 11, and is adapted at its lower end
to engage adjustable tappets 63 and 64, se-

132
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mounted upon the rail 6, to determine the | for receiving the point of a spring-pressed

reversing-points of said bed. At its upper

~ end said lever 61 has a universal connection

[o
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66 with a bell-crank lever consisting of arms
67 and 68, the latter being connected by a
link 69 to a shipper 70, controlling the belts
37 and 88. Conuected to the lever 61 by a

link 71is a double-acting weight or weighted

arm 72, which completes the belt-shifting
movementof theshipper70in eitherdirection
after the weight 73 has passed over the pivot
74 of the arm. Thus the bed 11 is driven by
the motor 36 along the tracks 5 and 0 to and
frowithout cessation, thereverse of the move-
ment being accomplished automatically at
the termination of each movement of the bed,
thus enabling one or both of the grinding-

wheels 14 and 14* to finish the surface of the
“work A upon a line or lines parallel with tho

said tracks 5 and 6, said wheels, however, be-
ing set so that the plane of revolution thereot
may be parallel with the direction of the travel
of the bed.

After each back-and-forth nmvement of the
carriage 11 a short transverse feed is effected

of the double head B, mounted thereon by
means of a screw-shaft 75, extending from

side to side of the bed and journaled at 1its
ends in suitable bearings upon the latter, the
threaded length of said shaft passing longi-
tudinally through a box-like or hollow trav-
eling bed 11, Figs. 18 and 19, and engaging a
threaded carrier or nut 76, depending from
the yoke-like head B and passing through a
slot 77, formed longitudinally in the top of
said bed 11. Upon the end of said shait 75

opposite from the motor 36 is carried a pinion

78, Figs. 1, 5, 10, 11, and 13, which meshes
with a Seetm 79 ‘carried at the upper end of
a vertical lever 30, pivoted at 81 upon this
end of the bed 11, the lower end of said lever

‘being adapted to contact with tappets 32 and

83, adjustable along a rail 84, provided on the
outer side of the track 5, said tappets being
adjusted in harmony with the tappets 65 and
64 upon the other track 6, so that during the
terminal portion of the travel of the carriage
in either direction the arm or-lever 30 may
confact with the stationary tappets 82 and

33 and be vibrated thereby, thus through the

sector 79 and pinion 78 effecting a slight ro-
tation of the screw-shaft 75 and by means of

- the nut or carrier 76 causing a slight advance

55

as desired.

of feed of the double head B along the car-
riage 11 between the tracks 5 and 6, so that
the entire surface of the work may be ground
In Figs. 9 to 11, inclusive, it will

~ be seen that the pinion 78, which is loosely

6o

mounted upon the shaft 75, is provided with
an internal series of ratchet-teeth 85, en-
gaged by ratchets or pawls 86 and 87, the
latter being fixed upon spindles 38 and 39,

-mounted in a disk 90, which upon 1ts inner

side is suitably recessed at 91 for receiving
the. pawls. Upen the outer end of each of

the spindles 88 and 89 is secured .an adjust-
‘ment-arm 92, having noteches ‘93, 84, and 95

plunger 96, seated in said disk 90. When
sald arms 9? are adjusted to either extreme,

so that the plunger or detent 96 engages
either of the extreme holes 93 or 95, the double
pawl 87 is caused to drive the shait 7o In
either one direction or the other, the driv-
ing movement of the traveling bed 11 and the
mevement of the shaft being effected during
the stroke of the bed 11 1n enly one dir eetlon

and the movement of lever 80 and pinion 18
during thereturn stroke of the bed being idle,
the pomt of the pawl slipping freely over
the idle movement notches or teeth 85, and
the spring-detent 96, by reason of its bevel-
point, tending always to maintain a central
engagement with the hole 93 or 95, and hence
insuring the reéngagement ot the pawl with
the mtehet -wheel 851 upon the next movement
of the pinion in its active direction. It will
be observed that since the arms 92 may be

adjusted independently the pawls 36 and 37

may be caused to codperate, or one may be
set opposite to the other, so as to lock the
pinion to the shaft 75, or said arms may be
set in a midway posmmn, as at Fig. 9, so that
the detents engage the middle heles 04, both
pawls thus being thrown out of use, whereby

either the shaft or the pinicn may be worked

70

75

80
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95

independently. Thus it will be seen that as

the bed 11 travels up and down the ways 5

and 6 the double head B may feed automat-
ically step by step along said bed in either
direction, according to the adjustment of the
cluteh at Fig. 9, thus giving to each of the
orinding-wheels 14 and 14* a universal range
of effective action.

Theabove-deseribed operationisapplicable

when finishing either broad or narrow sur-
faces which extend longitudinally of the pit—
as, for instance, side edges of safe or vault
sections—the bed 11 moving rapidly back and
forth from end to end of the work and the
head B feeding across gradually, so that the
orinding is uninterrupted. In order, how-
ever,
whieh extend across the pit—as, for instance,
the topsand bottoms of safe bodiesor vaults—
I provide means for driving the head B rap-
idly back and forth upon the bed 11 and also
for feeding said bed step by step along the
tracks 5 and 6 atthe termination of the strokes
of the head B.. During this operation the

motor 36, which drives the carriage 11 at

speed, is idle, and the devices which shift the
belts 37 and 38 are preferably disconnected
or rendered inoperative, or, if desired, the

- tappets 63 and 64 may beslid to the extremes

of the rail 65, so as to be inefiective, or they
may be removed, and the tappets 82 and
83 may be also put out of use, if desired,

while the cluteh-controlling handles or levers

92 are each placed at t,he central inoperative
position shown at Fig. 9, thereby throwing
off the serew-driving pinion 78 and the Sectel-
lever 80. "The screw-shaft 75 may then Dbe

- driven atspeed by means of pulleys 101, fixed

IQC
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to facilitate the ﬁmehing of surfaces -

I1§

120

125

I30

[l "




I0

20

-ri...—_l-l—-

pulleys 100 and 101.
tioning the pulleys and the speed of the mo-

upon the end of said shaft outside .of' the’]

ratehet 73.. Plain and erossed belts 102 and
103 transmit motion from the arbor 104 of a

“motor105,carried upon astandard 106, mount-

ed upon the other end of the bed 11. Hither
one or the other of said belts constantly runs
upon a loose pulley 107, placed between the

tor the serew-shaft mawv be caused to turn at
a rate to drive the double head ACTross the
work with the requisite speed.

Upon a horizontal rod 108, smt&bly mount-
ed at its ends upon the bed or carriage 11
and extending longitudinally thereof, are ad-

justed tappets 109 and 110, which are adapted

to be struck by a part of the traversing head
"B at the conclusion of the stroke thereof in

either direction, thereby driving said rod 108
in one direction or the other, as the case may

“be, and through an arm 111, pivoted at 112

~upon the carriage, and a link member 113,

30

35

of the rod 108 in each direction.
by-step or gradual feeding movement of the

operating a belt-shipper 114, thereby revers-
ing both the rotation of the screw-shaft 75
a,nd the movement of the head B, whereby
the latter is caused to reciprocate antomat-
ically across said carriage for a distance de-
termined by the adjustment of said stops 109
and 110. I preferably connect to said rod
108 by means of a link 115, Fig. 17, a weighted
arm 116 in such a manner that the weight
117 upon said arm may complete the throw
T'he step-

bed is also effected by meansof the long tap-
pet-rod 108, which for this purpose is con-
nected through a link 118, bell-crank arms
119 and 120, and a vertical lmk 121 to a seec-

- tor122, the lattel being pivoted at 123 toa ver-

40

carries the motor 36. Said bell-crank arms
are preferably carried by a horizontal spin-
dle 124, mounted in a standard 36*, which
carries the motor 36, said stanaard being
mounted upon the bed 11. The sector 122
meshes with a pinion 125, mounted upon the
projecting end of the shaft 42, said pinion

- being connected to said shaft i m like manner

and provided with the same appurtenances
as the pinion 78, Figs. 9, 10, and 11, so that

- when said tappet-rod 108 is moved in one di-

55
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rection at the completion of one stroke of the
head B said pinion is rotated and by means
of the pawl-and-ratechet mechanism the shaft
42 1s turned, the latter, through the here-
inbefore-described mechanism, feeding the
carriage 11 along the ways 5 and 6. Upon
the. return sbroke of said tappet-rod 108 said
sector 122 and pinion 125 move idly back, the
feeding movement preferably taking place
once for each complete excursion of the head
B. It will be understood that when the mo-

~tor 36 is driving the bed longitudinally of the

from the shaft 42, as at Fig.

machine the pinion 125 may be disconnected
9, and that either
of the links 118 and 121 m&y be disconnected,

if desired.

By properly propor-

‘tical face of the same end of the bed 11 which |

operated to advantage upon di

941,335

“Thus it will be seen that the grinding-mé-
chine may be adjusted or set for finishing all
parts of a large surface in an expeditious
manner, the grinding-wheels being carried
rapidly either longitudinally or transversely
of the machine, according to the econtour or
arrangement of the surface of the work, and
the frames which carry said wheels being
swiveled, so that the latter may cut always
in the direction of the rapid movement of the
head, either longitudinally or crosswise of

the machine as the case may -be.
- Thedireciion of the rapid movement of the

grinding-head may be changed atany timein
going over & single piece of work, and the
head may be swiveled acceordingly, so that
all parts of the work may be given a uniform
cut and rendered perfectly smooth and plane.
By means of the lever 31 and screw 20° the
depth of the cut may be regulated to a nicety,
and by having two grinding-wheels upon the
double head a 10urrh cubt may be taken with ex-
pedition, andalwht nishingeut may be taken
subsequently by a single Wheel the other one
being elevated to a position of disuse.

The machine is thus particularly useful for
finishing sections of safes or vaults which it
is desu'ed to make with liquid-tight joints.

Upon the bed 11 I also preferably mount a
second doublie head C, carrying two grinding-
wheels and similar to the head B,said head C
being preferably withoutadriving-nuat 76,but
instead being connected by a draw-bar or
coupler 126 to the head B, said bar being
fixed in a bracket 127 upon the head B, Fig.
13, and at the other end running through an

eye In a bracket 128, so as to permit adjust-

ment of the head C relatively to the head B.
A cam-lever 129 clamps the rod in the eye
after adjustment of said head, as at Fig. 13.
For some classes of work both the grinding-
heads may be employed, thus practically
doubling the speed of the machine, while for
other work, and especially for finishing cuts,
the head C may be disconnected and only the
head B used.

By having long tr acks 5 and 6 and the pit
1 of cowespondmw capacity two beds or car-
riages 11, each provided with one or more
double grinding-heads,may be independently
fferent por-
tions of the same piece of work or independ-
ently upon different -pieces of work, and to
either or both of said beds may be connected
a traller D, Figs. 1 and 12, which need not

be provided with a driving-motor 36 and its

appurtenances, but may be adjustably, con-
nected to its associate bed 11 by draw-bars
130 and 131, Fig. 1, and driven thereby, thus
increasing the capacity of the grinding-ma-
chine as a whole, the bed D being provided

with one or more double grinding- hea,ds B

B' illustrated.

and

Each grinding-wheel upon the machme is
pmf_era,bly prowded with a hood 131, as seen
at Fig. 3, which is connected to suitable ex-
| haust-pipes 132 133 134 for drawing off the
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dust produced by the grinding, therebyavoid- I fro along said track, and an electric motor

ing rapid wear to the various bearings of the
machine, whose accuracy it is important to
preserve. Thisfeatare, however,is made the
subject - matter of my pending application
filed December 4, 1902, Serial No. 133,308.

Variations may be resorted to within the

scope of my invention, and portions of my im-
provements may be used without others.

It will be seen that each grinding frame or
head is power-driven to and froin transverse
horizontal directions over the work,
pendently-operable power-driven means be-
ing provided for rotating the grinder during
all of sald movements of said head; thatsaid
head 1s driven automatically to and fro at

speed in one direction and step by step in a
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- either of two transverse directions and gradu-

transverse direction, the step-by-step move-

‘ment being either forward or backward at the

will of the attendant; that said head-frame

may be moved either along the main tracks 5

and 6 or transversely thereto either at speed
or step by step at will; that mechanism is

provided for driving the grinder in one direc-

tion, mechanism for drlvmg it in a trans-
verse direction, and means for enabling either
of said mecha,msms to actuate the other
thereof, each of said driving mechanisms be-
ing operable either at speed or gradually at
will and movable gradually either forth or
back at will; that said head is movable at
speed by means of a motor, means independ-
ent of said motor being prowded for moving
sald head step by step in the same direction;
that when the head is driven to and fro at
speed in either direction it is caused to move
step by step in a transverse direction either
forth or back at the will of the attendant:
that means are common to the two motors 36
and 105 for driving sald head at speed in

ally in the other of said directions at will,
and that motor-driven mechanism is pro-
vided for driving the head in one direction,
independent- motor-driven mechanism for
driving said frame in a transverse direction,
and means for enabling either of said meeh-
anisms to actuate the other thereof either

~ forth or bidck.

50

55
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Having described my invention, I ¢laim—
1. The combination with a frame or head

having means for supporting a grinder, of
power-driven means for moving said frame in

one direction over the work, independently-

operable power-driven means for moving said

framein atransverse direction over the work,
and means operable independently of all of
said moving means for revolving said grinder
during the movement of said frame.

2. The combination with a frame adapted
to earry a grinder of a fixed track-along which
sald frame may move, eleebmeally—operated
means moving along said track with said
frame, for driving said frame to and froover

the work in a direction transversely to said

track, means for driving said frame to and

inde-

frame may move over the work
driving said frame to and fro along,sa.ld rail

carried upon caid frame and connected by a.

belt to said grinder.

3. The eomhlnatlon with a frame or hea,d'

having means for supporting a grinder, of
means for driving said frame at speed in one

I direction and step by stepin a transverse di-
| rection over the work, and means for revolv-

ing said grinder durmﬂ the movement of said
frame.

4, The combination with a frame adapted
to carry a grinder, of a motor upon said

| frame, a ﬁxed rail al(}l]ﬂ‘ which said frame

may move, a traveling motor for driving said
frame at speed to and fro along said rail,
means for driving the frame gradually trans-

versely of said rail, and means for revolving

said grinder while the frame is in motion.
5. The combination with a frame of means

| for driving said frame in transverse direc-

tions over the work, said meaus including an
electric motor which travels in one direction
together with said frame, a grinder upon said
frame, and a motor connected to said grinder.

6. The combination with a grinder-sup-

‘porting frame of a single electric motor trav-

eling with said frame in one direction and op-
emtlvely connected to means for driving said
frame to and fro in transverse horizontal di-
rections over the work, and an electric motor

-upon said frame for driving said grinder.

7. The combination with a frame adapted

to support a grinding-wheel of a rail along

which said frame may move over the work,
an electric motor upon said frame for driving

said grinding-wheel, and an electric motor

traveling with said frame along said rail and
operatively connected to means for driving
said frame at speed along said rail and step
by step transversely of said rail.

8. The combination of a frame having
means for supporting and rotating a frrmder

| of a Way or guide for said frame, and means
{ for moving sald frame upon or alonﬂ' said way
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or guide e1bher‘ at speed or step by step, at .

Wlll
9. The oombln&tlon with a frame having
means for carrying a grinder, of a way or

| gmde for said frame, means for moving said

frame to and fro upon or along said frmde

independently-operable means for revolving
said grinder.

10. “The combination with a frame adapted

to carry a grinder, of a rail &101’10' which said

either at speed or step by step at will, and
also for moving said frame transversely of
said rail; and means for rotating said grinder.

11. The combination with a frame adapted

to earry a grinder, of a fixed rail along which

sald frame may move; a traveling prime mo-
tor for driving said frame to and fro at speed
along said rail and also step by step trans-
Vel*sely of said rail; a traveling prime motor

means for

115

either at speed or step by step at wlll and
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frame and means for driving the same in

for driving said frame at speed transversely |

of said rail; and a prime motor also mounted
upon said frame for driving said grinder.,

12. The combination with a frame adapted
to carry a grinder, of a rail along which said

frame imay move; a motor connected to means

for effecting movement of said frame at speed
along said rail and gradually in a direction
transverse to said rail, said motor also trav-
eling along said rail with said frame; a mo-
tor also traveling with said frame along said
rail and connected to means for driving said
frame at speed transversely of said rail; and
a motor for driving said grinder. =

15. The combination with a frame adapted

to carry a grinder, of a rail along which said

frame may move; a motor connected to means
for driving said frame to and fro at speed
along said rail and also step by step trans-
versely of said rail; a motor connected to
means for driving said frame at speed trans-
versely of said rail and step by step along
motor for rotating said

14. The combination with a frame adapted

bo carry a grinder, of a rail along which said

frame may move; a motor connected to means
for effecting a movement of said frame at
speed along said rail, and gradually either

forth or back at will in a direction transverse

to said rail, said motor also traveling along
sald rail with said frame; a motor also trav-
eling with said frame along said rail and con-
nected to means for driving said frame at
speed transversely of said rail and gradually
either forth or back at will along said rail;
and a motor for rotating said grinder. |
15. The combination with a grinder-frame,
of means for driving said frame at speed in

either of two transverse directions and step
by step either forth or back in the other of

sald directions, at will. -
16. The combination with a frame, of a

‘grinder and a grinder-driving motor thereon,

and means including antomatic reversing
mechanism, for driving said frame at speed
automatically to and fro in either of two

transverse directions and automatically step

by step in the other of said directions at will.
17. A grindingapparatus having a grinder-

transverse directions; said driving means in-

cluding a motor and means operable thereby

for driving the frame to and fro at speed in

55

‘the first direction and step by stepin the sec-

- ond direction, and also including a motor and

60

means operable thereby for driving the frame
step by step in the first direction and at speed
in the second direction; one of said motors
being operable while the other is idle.

18. The combination with a grinder-frame
and devices for effecting movement thereof
In transverse directions, of a motor connecti-
ble to one of said devices for. driving said

frame in-one direction; a motor connectible !

‘to the other of said devices for driving said

frame in the other direction; and means op- |

741,335

erable upon' the cdmpletion of the mo?e,ment '

of said frame effected by either of said mo-
tors, for causing the driving device asso-

ciated with the other of said motors to ad-

vance sald frame a step.

19. The combination with a grinder-frame,
of mechanism for driving said frame in one
direction; mechanism for driving said frame
in a transverse direction, and means for en-

abling one of said driving mechanisms to ac-

tuate the other thereof. |
'20.. The combination with a grinder-frame,
of mechanism for driving said frame in one

70
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direction, mechanism for driving said frame |

In a transverse direction, and means for ac-
tuating either of said driving mechanisms
etther at speed or gradually at will.

21. The combination with a grinder-frame,
of mechanism for driving said frame in one
direction, mechanism for driving said frame
in a transverse direction, means for actuat-
ing either of said driving mechanisms either
at speed or gradually at will, and means for
enabling either driving mechanism when op-
erating at speed to effect gradual movements
of the other driving mechanism. |

22. The combination with a grinder-frame,
of mechanism for driving said frame in one
direction, mechanism for driving said frame

ina transverse direction, means foractuating

either of said driving mechanisms either at
speed or gradually at will, means forenabling
either driving mechanism when operating at
speed to effect gradual movements of the
other driving mechanism, and means operat-
ing automatically for reversing the direction
of movement of said frame at the termination
of its movement at speed in each direction.
23. The combination with a frame having
means for supporting a grinder, of a guide

tor said frame, amotor for moving said frame

upon or along said guide at speed, and means
independent of said motor for moving said
frame along said guide step by step. |
24. The combination with a frame adapted
to carry a grinder, of a fixed horizontal rail
along which said frame may move over the
work, means for driving said frame to and
fro along said rail at speed, said driving
means including a motor, belt connections
and automatic belt - shifting mechanism,
means for moving said frame transversely of

sald rail, and a motor upon said frame for

driving said grinder. aE |

256. The combination of a frame having
means for supporting both a grinder and a
motor, of means for driving said frame at
speed to and fro in either of two transverse
directions, and at the same time gradually in
the other of said directions, at will.

26. The combination with a grinder-frame,
of means, including an electric motor, belt
connections and belt - shifting mechanism,
for driving said frame at speed automatic-
ally to and fro in either of two transverse di-
rections and automatically step by step in
the other of said directions at will, said driv-
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ing means tmvehuw with said frame in one | frame upon said bed, a second electrm motor

of smd directions, &nd an electric motor for
rotating the grinder. |

27. The comblnablon with a grinder-frame
of motor-driven mechanism for driving said
framein one direction, motor-driven mechan-
ism for drivingsaid frame in a transverse di-
rection, and means for enabling either of said
driving mechanisms to actuate the other
thereof either forth or back.

28. The combination with a grinder- fnme
of mechanism for driving said frame in one
direction, mechanism for driving said frame
in a transverse direction, and-motor-driven
means for actuating either of said driving
mechanisms in ODpOSlte directions either at

speed or gradually at will.

29. The combination with a grinder-frame
of mechanism for driving said frame to and
fro in one direction, mechanism for driving
said frame to and fro in a transverse direc-
tion, means for actuating either of said driv-

ing mechanisms at speed, and means for en-

abling either driving mechanism when oper-
ating at speed to effect gradual movements

‘either back or forth of the otherdriving mech-

anism.

30. The combination with a frame having

means forsupportingagrinder,of a bed Where—
on said frame is mounted,, means for driving

said frame along over the work in one direc-

tion, means for driving said bed in a trans-
verse direction, and an electric moter apon
sald frame for rotating said grinder.

31. The combination with fixed tracks or
rails between which the work may rest, of a
bed moving upon sald rails over the work;

~a grinder - frame mounted upon said bed;

40
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means for driving said frame at speed along
sald bed; means for driving said bed grad-

ually along said rails; and means for rotat-

ing the ﬂ*rmder |

32. The combination with fixed rails be-
tween which the work may rest, of a bed mov-
ing upon sald rails over the work; a grinder-
frame mounted upon said bed; power-driven
means operable at will for driving said bed
at speed along said rails; mdependent power-
driven means operable at will for driving said
frame at speedalong said bed; and mdepend-

ently-operable means for rotatlnff the grinder.

33. The combination with ﬁxed.rails_ be-
tween which the work may rest, of a bed mov-
ing upon said rails over the work; a grinder-
frame mounted upon saild bed; means oper-
able at will for driving said bed to and fro
along said rails at Spetd and also driving said

frame step by step along said bed; means op-.

erable at will for driving said frame at speed
to and fro along said bed and alsodriving said
bed step by step along said rails; and memnﬁ
for rotating the grinder.

4. The eombmatwn of tracks between
which the work may rest ¢f a bed extending

from track totrack, an electric motor mounted

upon said bed and connected to means for

el sl W Ty

mounted upon sald bed and connected to

means for driving said grinder-frame along
said bed, and means for mmtinw the ﬁ'linder

39, The combination with ﬁxed ways, of a
bed thereon, an electric motor mounted upon
said bed and connected to means for driving
the latter at speed along said ways, a grinder-
frame mounted upon said bed, means also op-
erated by said motor for advancing said frame
egradunally along said bed, and means for ro-
tating the ﬂ'mnder

30. The combmatlon with ﬁh.ed tracks be-
tween which the work may rest, of a bed
moving upon said tracks over the work, a
orinder-frame mounted upon said bed, an
electric motor connected to means for driving
said frame at speed along said bed, meauns

called into action by the movement of said

frame for driving said bed gradually along
said rails, and means for rotating the grinder.

37. The combination with fixed tracks be-
tween which the work may rest, of a bed
moving upon said tracks over the work, a
frame mounted upon said bed, a grinder swiv-
eled uponsaid frame, an electric motor mount-
ed upon one end of said bed and connected

to means for driving the latter to and {ro

along said tracks at speed and also driving
said frame step by step along said bed; an
electrie motor mounted upon the other end of
said bed and connected to means for driving
said frame at speed toand froalong said bed
and also driving said bed step by step along

said tracks; and an electric motor upon Sald

frame for rotating the grinder.
33. The combmatmn mth a frame or head
having means for supporting a grinding-

wheel, of power-driven meansfor moving said

frame over the work, meansforrevolving said
orinding-wheel during the movement of sald
frame, and means for enabling the plane of
rotation of said grinding-wheel to be chan ged

to suit the dueetlon in Wthh the cut is bemn"

made.
39. The combination with a tmme or head
having meansfor carryinga grinder, of means

| fordriving said frame to and froin transverse

horizontal directions over the work, means
for revolving said grinder during the move-

ments of said frame, and means for enablinﬂ'-

sald grinder to swiy el
40. The combination with a fxame or nead
of a fixed track along which said frame may
move, means for driving said frame over the
work in a direction at right angles to said

i

track, and a device swiveled on said frame.

and carrying both a grinder and means for
rotating said grinder. |
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41, The combmatlon with a frame 0[" a de-

vice thereon adapted to carry a grinding-
wheel; a fixed horizontal track along which
sald frame may move; a motor upon said

130

frame:; a belt connecting said motor to said

grinding-wheel; means for setting said de-
vice in different positions upon said frame so

driving said bed along said tracks, a grinder- 1 as to change the plane of rotation of said
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- saild grinder to rotate in di

tion transverse to said rail, said motor also
traveling along said rail with said device; a
‘motor also traveling with said device along
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grinding-wheel; and means for driving said | grinding-wheel of meauns upon said support

frame over the work in adirection txensverse
to said track.

42. The combination with a frame adapted
tocarryagrinder, of afixed trackalong which
sald frame may move; electrically-operated
means moving along said track with said
frame for driving the latter to and fro over

“the work in a direction transverse to said

track; means for driving said frame to and
fro along said track; an electric motor car-
ried upon said frame and connected by a belt
to said grinder; and means for enabling the
adjustmentof said electric motor and grinder
upon said frame into parallelism with the di-
rection of the movement of the frame either
along said track or transversely thereto.

43. T'he combination with a frame adapted
to carry a grinder, of a rail along which said
frame may move over the work; means for
driving said frame to and fro along said rail
either at speed or step by step at will, and also

for moving said frame transversely of said.

rail; and means for rotating said grinder in
different planes.: |

44. The combination with a frame adapted
to carry a grinder, of a fixed rail along which
sald frame may move; a motor for driving
sald frame to and fro at speed along saiqd rail
and also step by step transversely of said rail;
a motor fordriving said frame at speed trans-
a motor for driving said
ﬂ'rmder and ad;justable means for ena,blmn‘
eald grmder to rotate in planes vertical to the

- work but perallel with the direction in which

sald frame is driven at speed.

45. The combination with a frame of a de-
vice swiveled thereon and adapted to carry

a grinding-wheel, of a fixed rail along which
said frame may move; a motor; means con-
nected to said motor for eﬂ_’eetmn‘ movement
of sald frame at speed along smd rail and
eradually in a direction Lransverse to said
rail; said motor also traveling along said rail

“with said frame; a motor also traveling with

sald frame along said rail and connected to
means for driving said frame at speed trans-
versely of said rail; and a motor upon said
swiveled -device for driving said grinding-

wheel.

46. T'he combination with a device adapted

to carry a grinder which rotates in planes ver-

tical to the work, of a fixed rail along which
sald device may move; means for setting said
device to different positions so as to enable
‘erent planes; a
motor effecting a movement of said device at
speed along said rail and gradually in a direc-

sald rail and connected to means for drwmn'
sald device at speed along said rail and Step
by step In a- direction trensverbely thereto;

‘and a motor also mounted upon said grinder-
carrying device for rotating said grinder.

47. The combination with a support for a

f01 IOB&EIHG‘ said wheel; means for setting

sald support so that said whﬂel may rotate in
different planes; and means for driving said
support in elther of two transverse directions
either at speed or gradually at will.

48. The combination with a grinder-frame
of means for driving the same in transverse
directions, said driving means including a
motor which drives. the frame to and fro at
speed 1n the first direction and step by step
In the second direction, and also including a
motor which drives the frame step by ::.tep in
the first direction and at speed in the second
direction, one of said motors being effective

while the other is 1dle; and means  for rotat-

ing said grinder in a plane parallel with the
direction in which it is driven at speed.

49. The combination with a grinder-frame
of mechanism for driving said frame to and
fro in one direction; mechanism for driving
said frame to and fro i in & transverse dn:'ec-
tion; means for actuating either of said driv-
ing mechaniems al speed; means for codper-
ating with either driving mechanism when
operating at speed to efiect gradual move-
ments either back or forth of the other driv-
ing mechanism; independent means upon
sald frame for rotating said grinder; and
means for sefting said grinder in different
planes.

50. The combination with a horizontal track
of a bed mounted thereon, means for moving
sald bed along said traek: a grinder- freme
upon said bed means for moving said frame
along said bed, a device swiveled upon said
frame, a grinder upon said swiveled device,
and means upon said device for rotating the
grinder. |

51. The combumtwu with a frame adapted

to carry a grinder, of ways along which said

frame may move over the work, means for
driving said frame transversely of its move-
ment along salid ways, means for revolving
sald grinder during the movements of said
frame, means for effecting coarse adjust-
ments of said grinder toward and from the
surface of the work, and means for effecting
fine adjustments of said grinder toward and
from the surface of the work.

52. Thecombinationwitha frame, of means
for driving said frame in transverse direc-
tions over the work, a motor upon said frame,
a grinder upon said frame connected to said
motor, and means for adjusting said grinder
together with said motor toward and from the
surface of the work.

53. T'he combination with a frame adapted
to carry a grinding-wheel of a fixed horizon-
tal track along which said frame may move;
a motor upon eald frame; a belt connecting
said motor to said ﬂ'mndmﬂ*-whee] means for
driving said flame over the work in a direc-
tion transverse to said track; and means for
effecting simultaneous adjustment of both

caid motor and said grinder toward and from
i the surface of the Work |
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" 54. The combination with a frame adapted | track; and a device swiveled on said frame
to carry a grinder, of a fixed track along | and carrying both a grinder and means for

which said frame may move, means for driv-

ing said frame over the work in a direction

10

20

transverse to said track, means for driving

said frame along said track, an electric mo-
tor mounted upon said frame for operating
said grinder, and means, including a screw,
for effecting fine adjustments of said grinder
toward and from the surface of the work.
55. The combination of a frame carrying
at its lower portion a grinding-wheel, an elec-

tric motor mounted upon said frame above

sald grinding - wheel, means for enabling
said motor to drive said grinding- wheel,
a track along which saild frame may move,
means for drivingsaid frame toand froalong
said track, means for driving said frame to
and fro over the work in a direction trans-
verse tosaid track, means foreffecting coarse

~adjustments of said grinding-wheel and mo-

35

tor toward and from the surface of the work,
and means, including a screw, for effecting

fine adjustments of said grinding-wheel to-

ward and from the surface of the work.
56. The combination with a frame or head,
of a support thereon adjustable vertically to

the surface of the work; a grinder-carrying

device vertically adjustable upon said sup-
port independently of the latter; means for

driving said frame to and {ro in transverse
“horizontal directions over the work; and |

means for revolving said grinder during the
movements of said frame.

57. The combination with a frame; of asup-
port mounted to slide vertically upon said

: frame; a device mounted to slide vertically

40

npon said support; a grinding-wheel and a
motor upon said device; a belt connecting
said motor tosaid grinding-wheel; means for
driving said frame over the work in trans-

verse directions; and a screw for effecting ad-

50
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justment of said device together with said
motor and said grinder.,

53. The combination with a frame or head
having means for supporting a grinding-
wheel, of means for moving said frame over
the work; means for revolving said grinding-
wheel during the movement of said frame;
means for changing the plane of rotation of

‘said grinding-wheel to suit the direction in

which the cut is being made; and means for
enabling the adjustment of said grinding-
wheel toward and from the surface of the
work. __ |

59. The combination with a frame or head

‘having means forcarrying a grinder,of means
fordriving said frame to and froin transverse

horizontal directions over the work, means for

‘revolving said grinder during the movements
of said frame, meansforenabling said grinder
toswivel, and means foreffecting vertical ad-

justment of said grinder.

60. The combination with a frame or head
of a fixed frack along which said frame may
move; means for driving said frame over the

‘work in a direction ab right angles to sald

‘ '

|.

A

rotating said grinder; said swiveled device

being adjustable toward and from the work.

61. The combination with a frame of a de-
vice thereon adapted to carry-a grinding-
wheel, a horizontal track along which said
frame may move, a motor upon said frame, &
belt connecting said motor to said grinding-

wheel, means for enabling both the verti-

cal adjustment and the setting of said de-
vice in different positions upon said frame 8o

‘as to change the plane of rotation of said

orinding-wheel, and means for driving said
frame over the work in a direction trans-
versely of said track. |

62. The combination with a frame of a de-
vice swiveled thereon carrying at its lower
portion a grinding-wheel, means including a

| serew, for lowering and raising said device,
| an electric motor mounted upon said frame

above said grinding-wheel, means for secur-
ing said deviee in any position to which 1t
may be turned, a fixed track along which
said frame may move, means for driving said
frame to and froalong said track, and means
for driving said frame to and fro over the
work in a direction transversely of said track.

63. The combination with a frame or head
of a support thereon adjustable toward and
upon the surface of the work; adevice swiv-
eled upon said support for carrying a grinder;
power-driven means for moving said frame
in transverse directionsover the work; means
for revolving said grinder daring the move-
ment of said frame and in any position to
which said device may be swiveled; and
means for enabling the adjustment of said

| swiveled device toward and from the surface
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of the work independently of said adjustable .

support. |
" 64. Thecombination with a frameof means

for moving said frame over the surface of the

work; a support mounted upon sald frame
for adjustment toward and from the surface
of the work; a device having a eylindrical
swiveling portion which is mounted upon
said support so as to be independently ad-

justable axially toward and from the surface

of the work; a grinding-wheel upon said de-
vice; and means for rotating said grinding-
wheel. |

65. The combination with a frame of means
for moving said frame over the surface of

the work; asupport mounted upon said frame

ITO
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so as to slide vertically to the surface of the

work; a device having a cylindrical swivel-

ing and axially-adjustable portion; a screw

for adjusting said device axially in a direc-

tion vertical to the work; and a grinding-
wheel and motor therefor upon said device.

- 66. The combination with a frame of a way

along which said frame may move over the
work; a housing upon said frame; a cylin-
drical drum within said housing; means for
adjusting said drum upand down within said
housing; a grinding - wheel carried by said
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drum below said housing;
ried by said drum above said housing and
connected to said grinding-wheel.

67. The combination with a frame of a way
along which said frame may move over the
work; a housing mounted to slide upon said
frame toward and from the surface of the
work; a cylindrical drum within said hous-
Ing; means for adjusting said drum up and
down relatively to said housing; a grinding-
wheel carried by said drum below said hous-
ing; a motor carried by said drum above said
housing and connected tosaid grinding-wheel;
and a belt passing through said drum and
connecting said motor to said grinding-wheel.

68. The combination with a frame or head
having means for supporting a grinding-

- wheel, of a way along which said head may
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move, a screw extending parallel with said

way, power-driven means for turning said
‘screw constantly at speed in either direction,

and means automatically called into action
at the completion of the movement of said
head in either direction along said way, for
cansing the movement of said screw to be re-
versed. : |

69. The combination of a bed; a track along

~which said bed may move; a way upon said

bed extending transversely of said track; a
head upon said way; a prime motor unpon said
bed; means for enabling said motor to drive
sald head along said way; and a grinding-
wheel mounted upon said head and connected
to said prime motor. |

70. The combination of a bed; a track along
which said bed may move; a way upon said
bed extending transversely of said track; a
head upon said way; a prime motor upon said
bed; means for enabling said prime motor to
drive said head in opposite directions along
sald way; a second prime motor upon said
bed; means for enabling said second prime
otor to drive said bed along said track: and
means upon said head for supporting a grind-
ing-wheel. | |

71. The combination of a bed; a track along
which said bed may move; a way upon said
bed extending transversely of said track; a
head upon said way; a motor upon said bed;
ineans for enabling said motor to drive said
head along said way; a second motor upon
sald bed; means for enabling said second mo-

‘tor to drive said bed along said track; a third

motor upon said head; and a swiveled grind-

ing-wheel also mounted upon said head and

connected to said third motor. |

72. The combination of a bed; a track along
which said bed may move; a way upon said
bed transverse tosaid track: a head movable
along said way; a grinding-wheel mounted
upon sald head; a prime motor also mounted
upon said head and connected to said grind-

‘ing-wheel; a power-driven intermittently-op-

‘erative means for feeding said bed step by

.r-'
J

step along said track.
73. T'he combination of a bed ; a track along

- whieh said bed may move; a way upon said

l
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and a motor car- | bed transverse to said track; a head movable
along said way; means upon said head for

supporting a grinding - wheel; means upon
said head for rotating said grinding-wheel;

and means operating antomatically upon the

movement of said head along said way for
feeding said bed along said track.

74, 'T'he combination of a bed; a track along
which said bed may move; a way upon said
bed extending transversely of said track; a
head upon said way; a motor upon said bed;
means for enabling said motor to drive said
head in opposite directions along said way;
means upon said head for supporting a grind-

ing-wheel; and means automatically called

into action at the termination of the move-
ment of said head along said way in one di-
rection for advancing said bed along said
track. |

7o. The combination of a bed; a track along
which said bed may move; a way upon said

bed extending transversely of said track; a
head upon said way; means apon said head

for supporting a grinding-wheel; means also
upon sald head for rotating said grinding-

| wheel; and means called into action at the

termination of the movement of said head
along said way for advancing said bed along
sald track in either direction.

76. The combination of a pair of tracks: a
bed bearing at its ends upon said tracks; a
way upon said bed at right angles to said
track; a head movable along said way; a

| screw mounted upon said bed and connected

to said head; a motor upon said bed and con-
nected to said screw for operating the latter
in either direction; means called into action
at the movement of said head for advancing
sald bed in either direction along said track:

means also called into action upon the move-

ment of said head along said way in either
direction for causing the direction of move-
ment of said screw to bereversed; and a grind-
ing-wheel mounted upon said head.

77. The combination of a track; a member
movable thereon; a grinding-wheel mounted
upon sald member; a motor also mounted
upon sald member for rotating said grinding-
wheel; and a second motor also mounted
upon said member and connected to means
for enabling it to advance said member along
said track in opposite directions.

78. The combination of a track; a bed mov-
able thereon; a head movable along said bed:
& motor mounted upon said bed and connect-
ed to means for moving the same along said
track in opposite directions; motor - driven
means upon said head for moving said head
to and fro transversely to said track either at
speed or step by step at will; a grinding-wheel
uponsaid head; and a motor upon said head

and operatively connected to said grinding-

wheel. |
/9. The combination of a pair of tracks; a
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rack upon each of said tracks; a bed extend-

Ing from track to track; a pinion upon each
end of said bed, said pinions meshing with




said racks; a shaft extending alongsaid bed

~and connected to said pinions; a pinion pro-

[O
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vided upon said shaft about midway of the
and a mofor upon said

length of the latter;
bed and oneratwely eonneeted to smd mid-
way pinion.

- 80. The combination of a pair of traeks 2
rack upon each track; a bed extending from
traclk to track; pinions upon said bed “mesh-
ing with said racks; worm-wheels connected

to sald pinions; a shaft having worms engag-

ing said worm-wheels; a pinion about m1dway
of said shaft; a parallelshaft havinga pinion
meshing with said midway pinion; fast and
loose pnlleys upon said parallel shaft 8 1N 0-
tor upon said bed and connected by bel’olncr
to said fast and loose pulleys; belt—shlftmﬂ
means operable upon the movement of said

bed along said tracks; and a grinder-head

movable along said bed tr&nsverf-:'ely to said
tracks.

81. The combination of a pair of tracks; a
bed extending from track to track; a prime
mofor npon said bed; means connected to
said motor for advancing said bed along said

tracks; meansoperating automatically for re-

versing the movement of said bed; a frame
movable along said bed tmnsvewely of sald
tracks; a grinder mounted upon said frame,
and an independent prime motor also mount-
ed upon said frame and operatively connected

- to said grinder.
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32. The combination of a track; a bed
thereon; agrinder-head upon Saldbed means
for moving said grinder-head along sald bed;

- and means ealled into action at the move-
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ment of said grinder-head along said bed for
moving the latter along said track.
83. Agrinding-machine comprisinga track;

a bed thereon; a cutter-head movable upon
said bed transversely of said track; means

formoving said bed at speed along said track;
means operating automatically at such move-
ment of said bed for advancing said head
along said bed; means for moving said head
a,loncr sald bed&t speed; and means operat-
ing automatically upon such movement of
smd head for moving said bed along said
track. - |

84. Aﬂ'undmfr-machme(,ompumnfratla,ek
a bed thereon; a grinder-head movable upon
sald bed trans_versely of sald track; means
for moving said bed to and fro automatically
along said track; means called into action at
the termination of the movement of said bed

in one direction for advancing said head

along said bed in either direction at will;
power-driven means connected to said head-
advancing means and operable at will for
moving sald head automatically to and fro
along smd bed; and means connected to said
bed-moving means and called into action aft
the termination of the movement of said head
in one direction for advancing said bed along

said track.
- 85. Aﬂ‘rlndmmmachlneemnprlsmﬂ'atmek,-'

a bed thereon; a grinder-head upon said bed;

l.
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means, m(ﬂudmﬂ' a shaft, for drwmﬂ' Sald
head alonfr sald bed and means opemble by
the movement of sald bed along sald track
for turning said shaft to efiect an adj ustment
of said head upon said bed.

36. A grinding-machine comprising a track;
a bed thereon; a grinder-head upon said bed;

‘means, including a shaft, for driving said bed

along said track; and means operable by a
movement of said head along said bed for
turning said shaft to effect an adjustment of
said bed upon sald track in either direction
at will. |

87. A grinding-machine eompusmtr a pair

of tracks; abed bridging sald tracksand mov-
able therealong; two shafts extending along
sald bed; a grinder-head movable alonﬂ' sald
bed and '0pembly connected to one of sald
shafts; a rack secured fto each of said tracks

and connected to the other of said shafts; an

electric motor for turning each of said shafts;
and means automatically operable upon the

rotation of either shaft by its motor forturn-
ing the other shaft in either direction at will.

38. A grinding-machine comprising a pair

of tracks; abed bridging said tracksand mov-

able therealong; two shafts extending along
said bed; fast and loose pulleys upon each
shaft; an electric motor connected by belt-
ing to each set of fast and loose pulleys; two
sets of belt-shifting devices; a grinder-head
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operatively eonneeted to one of said shafts

and operating the set of belt-shifting devices
associated therewith; the other shaft being
connected to means for driving said bed along

t said tracks, and means being connected to

said bed for operating the other set of belt-
shifting devices; means operating automat-

IO
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ically at the movement of said head along

said bed for turning the bed-driving shaft;

and means operating automatically at the :

movement of the bed along said tracks for
turning the head-driving shaft. |

39, A ﬂ‘rmdmg-machme comprising a pair
of tracks; a bed bridging said tracks and mov-
able therealong; two shafts extending along
said bed; fast and loose pulleys upon each of

‘said shafts; an electric motor connected by
belting to each set of fast and loose pulleys;
| two sets of belt-shifting devices; a grinding-

headincluding aswiveled grinding-wheeland
motor, movable uponsaid bed and operatively
connected toone of said shafts and operating
the set of Dbelt-shifting devices associated
therewith; the other shaft being connected to
means for driving said bed along said tracks,
and means being connected tosaid bed for op-
erating the other set of belt-shifting devices;
means operating automatically at the move-
ment of said head along said bed for turning
the bed-driving shaft in either direction at
will; and means operating automatically at
the movement of the bed along said tracks for

turning the head-driving shaft in eltheL di-
rection at will.

90. A g¢rinding-machine comprising a pair
of tmcks; a bed bridging sald tracks and mov-
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‘able therealong; two shafts extending along

sald bed; fast and loose pulleys upon each
shaft; an electric motor connected by belting
to each set of fast and loose pulleys; two sets
of belt-shifting devices; a grinder-head op-
eratively connected to one of said shafts and

operating the set of belt-shifting devices as-

sociated therewith; the other shaft being econ-
nected to means for driving said bed along

sald tracks, and means being connected to

sald bed for operating the other set of belt-
shifting devices; means operating automatic-
ally at the movement of said head along said
bed for turning the bed-driving shaftin either
direction at will, said means including a
ratchet upon said shaft, a pair of pawls asso-
ciated with said ratchet, and means for hold-
ing either or both of said pawls out of action;
and means operating automatically at the
movement of the bed along said tracks for
turning the head-driving shaft in either di-

- rection at will, said means including a ratchet

upon said shaft, a pair of pawls associated
with saidratchet,and meansforholding either
or both of said pawls out of action.

91. The combination of a track of a bed

- thereon;agrinder-head upon said bed ; means
- for moving said bed along said track:; an ad-

justable device operated by said bed for caus-
ing the direction of movement of the latter to
be reversed; and means also controlled bysaid
adjustable device for feeding said grinder-

- head step by step along said bed in a direc-
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tion transverse to said track. -

- 92. T'he combination of a track of a bed
thereon;a grinder-head upon said bed ; means
for moving said grinder-head along said bed
transversely to said track; an adjustable de-
vice operated by said head for causing the di-
rection of movement of the latter upon said
bed to be reversed; and means also controlled
bysaid adjustable device for feeding said bed
step by step along said track.

93. A grinding-machine comprising a
track; a bed thereon; a grinding-head upon
sald bed; means for moving said bed at speed
along said track; an adjustable device oper-
ated by said head for causing the direction of

~movement of the latter to be reversed; means
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also controlled by said adjustable device for
feeding said grinding-head step by step along
sald bed in a direction transverse tosaid track
in either direction at will; means for moving
sald grinding-head at speed along said bed; a
second adjustable device operated by said
head for causing the direction of movement
of the latter upon said bed to be reversed; and

means also controlled by said second adjust-

able device for feeding said bed step by step
along said track in either direction at will.

94. Inagrinding-machine,the combination
of a pair of tracks; a bed bridging said tracks:
means for moving said bed along said tracks;

‘a saddle-like head mounted upon said bed; a

grinding-wheel upon said head at each side of

~sald bed; means for moving said head along
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sald bed; and a motor upon said head foreach
of sald grinding-wheels.

.95, Inagrinding-machine;the combination
' with ahead of a pairof grinding-wheels there-
| on; a prime motor for each grinding-wheel;
means for adjusting each of said wheels inde-

said head to and fro over the surface of the
work. o .

90. Ina grinding-machine,the combination
of a pair of tracks; a bed bridging said tracks;
means for moving said bed along said tracks:
a saddle-like head upon said bed; a plurality
of driving mechanisms carried by said head;
a shaft extending longitudinally of said bed;
means upon sald head and engaging said
shaft, for enabling the latter when rotated to
propel said head; and means for rotating said
shaft. | -

97. Inagrinding-machine,the combination
of a pair of tracks; a bed bridging said tracks;
a saddle-like head upon said bed; a plurality
of driving mechanisms earried by said head;
a shaft extending longitudinally of said bed
and arranged interiorly thereof; means upon
sald head and engaging said shaft, for en-
abling the latter when rotated to propel said
head; means for rotating said shaft; a second
shaft upon said bed; a rack parallel with said
tracks;-a pinion upon said second shaft mesh-
ing with said rack so as to propel said bed
along said tracks; and a motor for each of said
shafts. - B |

93. Inagrinding-machine,the combination
with a track of a bed thereon; means for mov-
ing said bed along said track; a head on said
bed; a grinding-wheel on said head: means
for movingsaid head toand fro alongsaid bed;
a 8econd head upon said bed; and a device ad-
Justably coupling said heads together.

99. Inagrinding-machine, the combination
with a track of a bed thereon; means for mov-
ing said bed along said track; a head on said
bed; a grinding-wheel on said head; means
for moving said head to and fro along said

‘bed; a second head upon said bed:; a device
adjustably coupling said heads together; a
plurality of grinding-wheels on each of said
heads; and means for independently adjust-
ing each of said grinding-wheels toward and
from the surface of the work.

100. The combination of a pair of tracks; a
bed bridging said tracks; means for moving
sald bed along said tracks; a plurality of in-
dependent heads upon said bed; said heads
being adjustable relatively one to the other:
means for moving said heads along said bed;
a plurality of grinding-wheels upon each of
sald heads; and means for adjusting each of
sald grinding-wheels independently toward
and from the surface of the work. °

101. The combination of a track; a bed
thereon; means for driving said bed along
said track; a head movable along said bed
and carrying a grinder; a second bed upon

I
f surface of the work; and means for driving
I
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pendently of the other toward and from the
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said track; ahead movable along said second | for driving said bed along said tracks; anda
prime motor mounted upon the other end of

carrying a grinder; and means for
adjustably coupling S&Id beds together.

102. The combination of a pair of tracks; a
plurality of beds bridging said tracks; means

for moving said beds alon gsaid tracks; a plu--

rality of heads upon each bed, each head car-
rying a grinding-wheel; and means for mov-
ing said heads along said beds.

- 103. The combination of a pair of tracks; a

plurality of beds bridging said tracks; means

for movingsaid beds together to and froalong

said tracks a head upon each bed carrying a
plurality of orinding-wheels each of which is
mdenendently adJustable toward and from
the work; means for moving said heads along

said beds and a second head upon each bed
_a,-djust;ably connected to the first head and

. also carrying a plurality of grinding-wheels

20

each whereof 18 independently ad]usmble to-

ward and from the work.
104. The combination of a pair of tr aeks a |

bed bridging said tracks; a grinding- head
upon said bed; a prime motor mounted upon

25 one end of said bed and connected to means |

said bed and connected to means for moving
sald head along said bed.

105. The combmatmn of a pair of tr acks; a
bed bridging said tracks; a grinding - head
upon smd bed an electric motor mounted
upon one end of said bed and connected to
means for driving said bed along said tracks;
and an electric motor mounted upon the other
end of said bed and connected to means for
moving said head along said bed; and anelec-

35

tric mofor upon said head and connected to

S‘LId orinding-wheel.

106, A frrmdmﬂ'-maehme campl lsmg a pit;
a track on each _suie thereof; a plurality of
beds bridging said tracks; a plurality of
grinding-heads upon each of said beds; means
for moving said beds to and fro along said
tracks; and means for moving said grinding-
heads to and fro along said beds.
HENRY DEMING HIBBARD.

Witnesses:

B. C. STICKNEY,

JOHN O. SEIFERT.
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