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~ UNITED STATES PATENT OFFICE,

EDWARD F. SMITH, OF GREENFIELD, MASSACHUSETTS, ASSIGNOR TO THE GREENFIELD

MACHINE COMPANY, OF GREENFIELD, MASSACHUSETTS, A CORPORATION OF MAS-

SACHUSETTS. -

GRINDING-MACHINE.

To all whom it may concern:
Be it known that I, Epwarp F. SMITH, a

 citizen of the United States of America, re-
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siding at Greenfield, in the county of Frank-

lin and State of Massachusetts, have invented
new and useful Improvements in Grinding-
Machines, of which the following 1s a speci-

_ fecation. :

This invention relates to improvements 1n
orinding machines and is of the. type In
which an emery or other grinding wheel is
employed to cut away the material of the
piece being operated upon in which hydraulic
or fluid pressure for automatically moving
or reciprocating the work carriage back and
forth across the face of the grinding-wheel,
1s used. = e

The objects of the invention.are, (1) to
provide means by which the work carriage
can be operated in a steady or uniform man-
ner; (2) to provide means for regulating

the rate of -mofion of the work carriage;

25

30.

35

40

45

(8) to provide means for regulating. the

fluid pressure that is employed for operat-

ing the work carriage; (4) to-provide an
automatic feed' mechanism by means of

which the grinding wheel is moved forward
or toward the work at each end of the travel

of the work carriage; (5) to provide means

for automatically directing the flow of the
fluid whereby the work carriage is operated ;

(6).to provide means for accurately gaging

or adjusting the amount that the grinding
wheel is moved forward at each end of the

movement of the carriage; (7) to provide

means for releasing and locking the valve
mechanism by means of which the direction

Of -ﬂ(}“r Of the ﬂu1d WhiCh OPEI'ateS the "WOI']:{
‘carriage may be controlled. - S

- The inveittion consists, broadly, in pro-
viding, in -a-grinding machine, a cylinder,

‘a piston adapted for movement therein and

to which the work carriage 1s connected, anc

mechanism operated from the moveinents of
the work carriage for governing or con-

trolling the flow of the '-ﬁquid to the oppo-

~ site ends of ‘the cylinder, and connecting |
means also operated from the work carriage i portion of the machine, shown in section

—|

struction for varving the pressure of t

for effecting the automatic movement of the

-grinding-wheel ‘toward the work.

Other objects, of the invention will Tap-

_ "« Specification of Letters Patent. - Patented Apr. 26, 1919.
Application filed December 17, 1909, Serial No. 533,541, - o
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pear in the body. of the specification and be -

particularly pointed out in the claims.

~In the drawings forming part of this ap-
plication,—Figure 1 is a front elevation of
the assembled mmachine showing particularly

the mechanism for! operating the automatic
feed of the grinding-wheel and the mechan-
ism for operating the valve for controlling
the direction of flow, of the fluid. Fig. 2 1s
a partial transverse!sectional elevation on
the line 2—2 of Fig. 1 showing the lever for
operating the valve which governs the
flow of the liquid to the opposite ends of
the cylinder. Fig. 8 1s a detall sectional

view on the line 3—3 of I'ig. 1 showing the

detailed construction of the cylinder. I1g. 4
1s a sectional view on the line 4—4 of Ing.
2, showing the construction of the valve
which controls the direction of flow of the

liquid to and from the opposite ends of the

cylinder, the piston of which operates the
work carriage. Fig. 5is a horizontal, sectional
view on the line 5—5 of Fig. 1, illustrating
the construction of the feed mechanism and
also showing the locking mechanism of the

-valve-operating lever and in outline the cas-

ing of the fluid-governing valve. Fig. 6 1s
a horizontal sectional view on the line 6—=0

of Fig. 1, through the base of the machine,

illustrating the piping and the pump for
forcing and controlling the flow of the o1l
or other liquid into, and from the cylinder;

‘also showing the means for controlling the

volurhe of flow of the oil and a valve con-

he o1l

in the cylinder. -

Referring to the drawings in detail, ¢ des-

ionates the frame or base portion of the ma-
chine and b the work carriage, shown in sec-

tion in Kig. 2, that travels back and forth
on the base-portion, and ¢ the usual V-ways

employed in this class of machines.

d designates a cylinder that is suitably,

supported in the upper portion of the base
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in Fig. 2, and 1n dotted lines in Fig. 1. Lo-
cated in the cylinder ¢ 1sa piston e, and at-
tached to this piston 1s a rod f that 1s con-

- nected to the work carriage b by means of a

R
v

10

15

bracket, as shown at ¢ 1n dotted lines 1n
Fig. 1. The opposite ends of the cylinder ¢
are provided with inlet and outlet pipes A
and ¢ that extend to a valve %, a section of
which is shown in Fig. 4. The casing of the
valve is provided with a plurality of open-
ings with which the pipes A and ¢ communi-
cate, these openings or ports being desig-
nated by the letters m, 0, and p on one side,
and diametrically opposite are the openings
or ports ¢, 7, and s, as clearly shown in Fig.

4. Located between these sets ol openings

20

are the openings ¢ and % with which com-

municate the supply and discharge pipes v
and w. - _ '
The plug of the directing valve % is desig-

nated at « and is adapted to be operated by

" means of the lever % which, in turn, 1s
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adapted to be operated by means of the ad-
justable stops z and 2 that are mounted on
the carriage & in the groove 3 of the car-
riage, and secured in any fixed position by
means of the set-screws 4, whereby the travel
of the carriage is limited to the work in
question. The valve-operating lever ¥ 1s
provided with a plug portion 5 that 1s nor-
mally spring-actuated inward by means of
the coiled spring 6 located in a recess behind
the plug 5. -

7 designates a plate secured to the front of
the base-piece ¢ 1n which is formed a recess
8 for receiving the plug 5 when 1t 1s de-
sired to lock the valve-operating lever ¥

“against oscillatory movement for stopping

the machine. |
In order to retain the plug 5 in an inoper-
ative position so that the wvalve-operating

lever ¥ may be actuated, 2 rod 9 having a

notch 10 in the lower end thereof i1s pro-

vided, as shown in Fig. 2, and this rod is
“normally actuated in an upward direction

by means of the coiled spring 11 so that
when the plug 5 is withdrawn to the full
line position shown in Fig. 2 (by means of
the button 12) the lower part 13 of the rod
9 will engage the recessed portion 14 of the
stem 15 to which the plug 5 is attached. In
order to release the plug 5 1t 1s necessary to
only depress the rod 9 by means of the but-

ton 16, whereby the coiled spring 6 will

move the plug 5 into the recess & of the
plate 7, thereby bringing the machine to a
standstill. The lever 7 1s attached to the
plug 2 of the valve %2 by means of the rod 17.

Referring now to the mechanism by means

of which the plug @ of the valve % is oper-

ated so as to automaticaily direct the flow
of the fluid to the opposite ends of the cylin-
der; 18 designates a lever that is pivotally

attached to the front or outer side of the i
base portion @ at the point 19, the reduced | element a definite distance, the grinding 1

956,208

upper end 20 of which lies in the path of
the adjustable stops z and 2 that are mount-

ed on the work carriage b. The lower end of

the lever 18 is V-shaped or pointed, as shown
at 21, and this lever 1s counnected to the
valve-operating lever v by means of a link
22 which 1s provided with a slot or loose
connection 23, where the link is connected to
the lever v at the point.24. The opposite
end of the link 22 1s connected to the lever

18 at 25. The V-shaped end 21 of the lever
18 engages an anti-friction roller 26 mounted
on the upper end of a plunger 27 normally
moved upward by means of the spring 28.
Attached to the base-portion a 1s a piece

29 in which is reciprocally mounted a slide

30 having a poinfed or V-shaped edge that
1s ¢onnected to the lever 18 by means of a
link 81. This V-shaped slide-block engages
the anti-friction roller 32 that is mounted on
the upper end of the vertically slidable bar

33, which bar is adapted to be reciprocated on

the base-piece 29 and 1s held in place. by
means of the plate 34. The lower end of
the bar 33 engages a lever 35 pivoted to the
base portion ¢ at 36, and the opposite end of
the lever 35 is connected to a spring 37
which 1s attached to a pin 38 on the base-
portion a. An adjustable stop 39 1s provided
for limiting the vertical movement of the
Jlever 35, that i1s to say, for accurately de-

termining the number of teeth that the

ratchet-wheel i1s moved forward at the end
of each movement of the carriage b.

40 designates a link connected to the lever
35 at the point 41, and its opposite end 1s
connected to a lever 42 which is mounted for
oscillation on the bushing or sleeve 43 that
1s. securely held in the frame ¢ of the ma-
chine by means of a set-screw 44 (see Fig.5).
The lever 42 carries a pawl 45 that 1s adapt-
ed to engage the teeth of aratchet-wheel 40,

‘which wheel is attached to a shaft 47 which

passes, through the sleeve 43 and rotates
therein, and carries on its inner end a pinion

‘48 that meshes with a gear-wheel 49 which

is attached to the feed-screw 50 by means of
which the bearing-blocks which support the
emery or grinding-wheel, shown at 51, are
advanced toward the work mounted 1n the
carriage b, as shown in Fig. 1. The pawl 45

is pivotally mounted on the oscillatory lever

42 by means of the pin 52, and 1s adapted to
be held in either an c%perative or inoperative
position by means of a spring-pressed bolt

53, the free end of which engages the pawl

as shown in Fig. 1.
In order to disengage the pawl 45 from

the teeth of the wheel 46, a stop 54 is adjust-

ably retained in a groove 55 of the wheel 46
by means of the lever 56 which tightens a

‘bolt 57 so that when the wheel 46 has been

actuated through a certain arc and the feed-
screw 50 rotated so as to move the grinding
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" ratchet-wheel 46. In- this
chine, each tooth on the wheel 46 represents |
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65 and v, to the valve-casing #,
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Oppration will cease by reason of the paﬁl. 45
being disengaged from the teeth of the
particular ma-

a movement of the grinding element of one-
fourth of one one-thousandths of an inch,
or any other desirable movement required.
In order to quickly operate the feed-screw
50, a hand-wheel 58 is provided whereby the

ears 48 and 49 are operated to move the

eed-screw 50, it being understood that the
pawl 45 is disengaged at such a time from
the teeth of the wheel 46. |

Referring now to the. construction shown
particularly in Fig. 6, by ‘means of which

the piston e and consequently the work car- |
rying bed & is operated: In the base a of |

the machine 1s located a tank 60 for contain-
ing 0il or other suitable liquid. Located on

the outer side of the base ¢ 1s an arm 61 that |

is adapted to sweep over and be locked to a
sector 62, as shown in Figs. 1 and 6. Con-
nected with this arm is a rod 63 that ex-

tends to the rear side of the base portion a
to a regulating.-valve 64 ‘which is located in

the pipe 65 that communicates with the
valve-casing % on the top side thereof. The
valve 64 is for the -purpose of regulating or

varving the rate of flow of the oil to the

.o opposite ends of the cylinder d whereby the

speed of the work carriage may be con-
trolled. The rack 62 locks the arm 61 after
the correct speed of the carriage has been at-
tained, or its motion may be stopped alto-

- gether 1f desired. |

L]

66 ‘designates a pipe by means of which
the oil is drawn from the tank or reservoir
60 by means of a suitable pump 67, prefer-
ably of the gear type, the driving pulley of
which is shown at 68. The oil, after leaving
the pump, passes, by means of the pipe 69,
to the pipe 70, regulating valve 64, pipes
. _ ports ¢, p,
and m to the pipe A which leads to the left-
hand end of the cylinder , whereby the

piston e and work-carriage b’ are driven

 forward toward the right. Meanwhile, the
- 0il is escaping from the opposite or right-
- hand end of the cylinder d through the pipe

20

i, ports 7 and ¢, to the pipe w, back into the

tank 60 (see Fig. 6). A pressure gage 71

is connected, by means of a pipe 72, with the

~ pipes 69 and 70, for the purpose of measur-
1ng the pressure of the fluid or oil in the

28

60

- 65

;ystem.

78 designates a pressure-regulating valve !

bv means of which the pressure of the liquid

which moves the piston ¢ and work carriage
b may be adjusted. This valve is connected
to the pipes 69 and 70 by means of the T-

conpling 74,

76 i1s a pipe extending frf_}m-the: valve 73

“to the tank 60 and is for the purpose of con-
veying the oil from the pipe 69 back to the |
| being controlled by the valve 96. In order

tank 60 should the valve 64 be closed.

|

again in the direction of

76 designates a pipe connected to the
valve 73, by means of which the oil from
the pipes 69 and 75 is conveyed back to the
tank when the valve 64 is closed and the
valve 73 is open. When the valves 64 and

73 are partially opened, a portion of the

a"l .

70

fluid under pressure flows through the pipes

70, 65, and 4 to the cylinder ¢, and a portion
through the pipe 75, valve 73, and pipe 76

‘back to the tank. It will therefore be seen

that by adjusting the valve 73 more or less
of the oil may be forced through the valve

lated. The valve 78 is an ordinary spring-

‘pressure regulating valve which is operated

by means of the stem 78. The plug @ of the
valve % is retained in place by means of a
spring . '

79 designates a screw for adjusting. the
work-carrier b for grinding a taper when it

18 desired. -_ |
- Referring now to the manner by means
of which the feed-screw 50 is operated: As
the carriage & is operated by means of the .

fluid-pressure engaging the opposite :sides

79

‘64, and the pressure thereby carefully regu-

80

90 -

of the piston of the cylinder through the rod

f, the stops z and 2 engage the lever 18 and
rotate the same on its pivot 19. This motion
is. transmitted to the lever y through the
link 22; but, it will be observed, the lever ¥
will not be operated until the end of the slot

93 engages the pin 24, at which time one

9o

side of the V-part 21 of the lever 18 will :

have passed the apex, and the inclined side
engaged by the roller 26, whereby the lever
18 which 1s under compression, will 1mme-

.diately ~xpand to quickly snap the lever ¥

over into the opposite inclined position (see
Fig. 4) thus operating the plug @ of the
valve % and directing the flow of the liquid
into the opposite side of the piston, causing
the work-carriage b to return, the stops ¥’

100

105

limiting the throw of the lever. At the same

time that the lever.18 is moved, the V-
shaped slide 30 is also reciprocated, actuat-
ing the. bar 83 downward and back again

whereby the pawl 45 is drawn downward by

the spring 37 over the apex of one or more

teeth of the wheel 46, and is pushed back

the bar 33, thus operating the wheel 46,
and, through the lever 42, the shaft 47, and

the arrow 46 bv

110

causing the lever 85 to make two oscillations = -

113a

the gears 48 and 49, the feed-screw 50 is

actuated to move the grinding-wheel for-
ward.. This operation takes place at each
end of the stroke. )

120

" The work centers 90 are indicated in Fig.

1, and a piece of work as shown at 91.

The pulley for rotating the piece of work
91 is shown at 92. and the pulley for ro-

125

tating the grinder is shown at 93. A pipe

for supplying water to the: geinding-wheel
is shown at 94, the supply from the pipe 93, .
130 .
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to prevent the accumulation of air bubbles
in the cylinder d between the ends of the
cylinder and the opposite sides of the piston,
I provide small pipes 80 which lead to the
tank 60, whereby any bubbles that may be

contained in the fluid may be forced out of
the cylinder, together with a small quantity

of the fluid into the tank. By permitting
the bubbles to escape, the fluid is thus ren-
dered more effective, as a solid mass 1s thus
provided for operating the piston. A. suit-

able pump for forcing water through the

95 1s shown at 98.

pipe
. %hat I claim, 1s5:—

1. In a fluid-pressure operating mechan-
ism for the work carriage of a grinding
machine, stop devices mounted on the car-
riage for controlling the movements of the
fluid, a lever adapted to be engaged by the
stops, a spring-actuated anti-friction roller
for controlling the direction of the fluid, a
ratchet-wheel, a pawl-supporting lever, a

link connection between said lever and the

lever engaged by the stops, a link connected
to the lever that is actuated by the carriage
for controlling the movements cf the awl-
supporting lever, and a V-shaped shide for
imparting oscillatory movements to | the
pawl-supporting lever, as described.

2. In a grinding machine, a carriage for.

supporting the work to be ground, a cylin-
der, a piston, connecting means between the
piston and carriage, a valve for directin

the flow of a fluid to the opposite sides o

the piston, means operable from the carriage
for actuating the valve, and pipe connec-
tions extending from the valve to the cylin-
der, a valve in the pipe connections for regu-

lating the pressure of the fiuid whereby a:

uniform motion is imparted to the carriage.

3. A grinding machine having in combi-
nation with the work carriage thereof, a
cylinder, fluid pressure devices associated
with the cylinder for actuating said car-
riage, and means for maintaining a solid
body of the fluid in said devices.

4. In a grinding machine, the combina-
tion with the work carriage thereof, fluid
pressure devices for actuating said carriage,
a lever for directing the flow of the fluid,

means including a spring-actuated bolt for

locking the lever against movement, and
means including a spring-actuated bolt for
releasing the locking bolt of the lever, as
described. -

5. In a grinding machine, the combina-
tion with the work carriage, a lever actuated
by said carriage, fluid pressure mechanism
for actuating the carriage, a ratchet feed

mechanism operable from the carriage for

advancing the grinding element, said feed
mechanism including a V-shaped slide, a bar
engaged by sald slide, and a lever spring-
actuated in one direction but operated by

‘the carriage in the opposite direction to |

956,208

positively actuate the ratchet feed mechan-
1sm, substantially as described. )

6. In a grinding machine, the combina-
tion with a work-supporting carriage, of a
lever adapted to be actuateg from the car-
riage, a plate provided with a recess, and a
plug on the lever for engaging the recess
whereby the carriage may be stopped.

7. In a grinding machine, the combina-
tion with a work support, a grinding wheel,
mechanism actuated by fluid pressure for
reciprocating said support, a valve, a lever
controlled from the support and controllin
the movements of the valve, and a linﬁ
mechanism between the lever and the wheel
for advancing or withdrawing the wheel
from the support.

8. In a grinding machine, the combina-

tion with a work carriage, a valve-operat-

ing lever, a lever provided with a V-shaped
end and operated by the carriage, & link
connecting the levers, a spring - actuated
roller engaging said end whereby the valve-
operating lever is snapped from one posi-
tion to another by said roller, as described.

9. In a grinding machine, the combina-
tion with the work support, a valve-operat-
ing lever for controlling the movements of
the support, a lever actuated by the carriage

at the end of its movements and provided

with a V-shaped portion, a spring-actuated
roller engaging said portion, a link provided
with a slot connecting the levers, whereby
the valve-operating lever is moved by the
roller, as described.

10. In a grinding machine, the combina-
tion with a work carriage, fluid pressure
mechanism for operating the carriage, of a
lever for controlling the flow of the fluid at
each end of the carriage travel, a second
lever actuated by the carriage at the end of
its travel, a grinding-wheel and link con-
nections between the first mentioned lever,
second lever, and the grinding-wheel, said
connections including V-shaped surtaces and
anti-friction spring-actuateg rollers engag-
ing said surfaces, whereby the link connec-
tions, levers, and grinding-wheel are actu-
ated. ' |

11. A grinding machine comprising a car-
riage, fluid-operating mechanism for mov-
ing the carriage in opposite directions, and
automatically operated means for reversing

the movements of the carriage, and spring-
‘actuated devices for moving the grinding

element toward the work.

12. In a %rinding machine, the combina-
tion of work supports, a grinding-wheel, a
reciprocating carriage carryin

the sup-

ports, a reversing mechanism for the car-
‘riage, a cross-feed for the grinding-wheel,

feed mechanism for the grinding-wheel, a
piston for operating the carriage, and
spring - actuated means for operating the
feed and reversing mechanisms. -
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13, In a grinding machine, the combina- | the ratchet-wheel has been driven through a
‘tion with a grinding-wheel, feed mechan: | predetermined are, the pawl will be disen-
1sm therefor including a ratchef-wheel, a | gaged. - - -
groové 1n the face thereof for receiving a | - EDWARD F. SMITH.
‘6 stop member, a pawl mounted on a lever | Witnesses: . '
and engaging the teeth of the ratchet-wheel,| = Berrma L. Reap,
means for actuating the lever whereby when | Harvey MoRse.
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