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To all whom it may concerm: |
Be it known that I, FraNcis H. RICHARDS,
a citizen of the TTnited States, residing at
Springfield, in the county of Hampden and
5 State of Massachusetts, have invented certain
new and useful Improvements in Reamer-Re-
lieving Machines, of which the following is a
specification, reference being had to the ac-
companying drawings, forming a part thereof.
My invention relates to machines for reliev-
ing the cutting-edges of reamers, or those of
other similar tools, either before or after hard-
ening, by means of any suitable grinding de-
vices. o
15 lthasforitsobjectto furnishsucha machine,
which shall be adapted to relieve the cutting-
edges of a tool by reducing each ‘‘land”’ or
surface between the grooves of the same to a
shape conforming to a pattern that constitutes !
20 a part of said machine.

For the attainment of this object, my in- |
vention consists in certain combinations of |
mechanism, which are hereinafter first de- |
scribed in connection with the drawings, and

25 afterward pointed out in the claims. j

Referring to the drawings, Figure 1 is a |
perspective view of a machine embodying my
invention. Fig. 2 1s a plan view of the same.
Fig. 3 is an elevation of the front side, which

30 18 below in Fig. 2. Hig. 4 is atransverse ver-
tical section in line a «, Fig. 3. FRig. b is an
elevation of the pattern mechanismn, as seen !
from the left hand of Fig. 3. Fig, 6 is a top
view of what 1s shown in Fig. 5. Fig. 7is a

15 transverse vertical section in line b b, Fig. 3.
Kig. 818 a view similar to Fig. 5, showing a
modification in the pattern mechanism. Fig.
918 a top view of what is shown in Fig. 8.
Iig. 6 18 1n projection to Fig. 5, Fig. 3 to Fig.

40 2,and Fig. 9 to Fig. 8. |

Similar characters designate the same parts
in all the fignres.

A designates the bed-plate of the machine,
having formed thereon ways W for the car-

45 riage C. Thiscarriageisprovided with means
for sliding it on said ways, which means con-
sists, In the present instance, of a screw, 2, sup-
ported in suitable bearings formed on the bed-
plate, and working in nut 3, connected to said

50 carriage, Said screw may be turned by hand-

10

. through slot 8 and into plate A.
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power by means of a handle applied to head
4; or 1t may be operated automatically by any
of the devices usually employed for such pur-
poses. |

Il designates the head for ecarrying the 53
egrinding-wheel spindle P. This head is fitted
to slide transverely on carriage C, being so
moved by means of serew 5, as fully shown in
Fig. 7. Thisis a usual device for sliding such
parts of a machine; but others may be em- 60
ployed, if desired. Spindle P has its bear-
ing, as aforesaid, in head H, and carries a
grinding-wheel, G, and a driving.pulley, D,
each secured thereto in the usual manner. |

I designates an adjustable table carrying 65
the reamer-holding fixture and the pattern
mechanism, and the device for operating them.
This table is pivoted at one end to the bed-
plate at 6, and at the other end is clamped in
the desired position by serew 7, which passes 75
Said tableis
provided with two uprights, N N, Dbetween
which the rotary reciprocating frame I is car-
ried on pivot-screws 9. This frame has two

- upwardly-projecting parts orarms, 11 and 12, 75

between which the oscillating reamer-holding
fixture IR 18 pivoted onserews 13 and 14, which
are similar to pivot-screws 9. Pivot 13 (see
Fig. 2) projects through the arm 15 of fixture
R, and terminates in the center 17, for sup- 8o
portingoneendofthereamer E. Theotherend
of said reamer is supported by a similar cen-
ter, 18, fixed in a head, 19, which is adapted
to be adjustably fixed according to the length
of the reamer on a way, 20, that is formed on 85
sald fixture. Thereamer is securedin proper
position by means of a stop, 21, fixed to block
22, which block is adjustably fixed on a way,
20, formed on the fixture, and by means of a
tension device consisting of block 24, tension- go
rod 25, and ratchet-wheel 26. The stop and
tension-rod just described and the parts im-
mediately associated with them are the same
1n construction and operation as the similar
parts shown and described in United States g5
Patent No. 308,669, dated December 2, 1884,
to which reference may be had.

At the end next to upright M the fixture R
is provided with a pin, 27, (it having in this

| case an arm, 28, forreceiving said pin,) where- 100
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by it is oscillated on pivots 13 and 14 by means
of a connecting-rod, 29, crank 30, shaft 31,
and pulley 82, or by some equwalent devwe
These parts constitute what I call the *‘oscil-
lating mechanism,’’ its function being to os-
cillate the fixture through the required are.
In Figs. 1to 6, K is a cam or pattern, that is

- adjustably secured by a pivot, 35, and set-

10

L5

screws 36 to one end of the fixture, and ar-
ranged to work againsta pin or roller, 33, fixed
in the higher partof upright M. One or more
springs, as 37 or 38, or suitably-connected
welghts, are employed to hold the cam against
pin 33, and thereby govern the position of
frame ' and the fixture carried by this frame.

In Figs. 8 and 9 the positions of cam K and
pin 33 are reversed, the cam being in this
case secured to the uprlnhh M. It is immate-

“rial to my invention which of these arrange-

20

25

ments 18 used; nor is it necessary that elther
shall be used unmodiﬁed The shape of the
bearing-surface of cam K determines the form
of relief given to the reamer-teeth, and hence
sald Shape must be snitably made in each par-
ticular case, to produee the required relief,
having reg ard tothe size and precise arrange-
ment of the several parts of the machine. The

- proper methods for making said cam will be

3G

.35

40

understood by mechanics familiar with ma-
chinery in which forms are reproduced from
a model or pattern, so that a particular de-
scription of the same 18 here unnecessary.
The operation of my improved reamer-re-
lieving machine is as follows: The reamer to
be relleved 18 placed and adjusted in the fixt-
ure in the same manner as described in the
aforesaid Letters Patent No. 308,669, substan-
tially as shown in the drawings. The oscil-

lating mechanism is adjusted to oscillate the
ﬁxtme through the required are, so as to pre-
sent the whole width of the reamer-tooth to
the action of wheel G, the cam K being so set
as to impart to the ﬁxtme a slight movement
toward and from said wheel correspondmg to

the amount of relief to be given said tooth. 45
The grinding-wheel and the oscillating mech-
anism being now put in operation by belfs on
pulleys D and 32, head H is adjusted to bring
sald wheel against a reamer-tooth, and the
carriage C tlaveled to and froon ways W un- 50
til that tooth is. properly relieved, these op-
erations being repeated as 1equ1red |

Having thus described my invention, I
claim—

1. The combmabmn of a grmdmg device, a 55,

laterally-movable frame, an oscillating reamer-

holding fixture carried by said frame, mech-
anism, substantially as described, for oscillat-
ing sald fixture, and a pattern for controlling
the motion of said frame and fixture toward
and from said grinding device, substantially
as set forth. |

2. The combination of a bed -plate havmn*
ways for a carriage, a carriage adapted to be
traveled on said ways, a grmdmg wheel sup-
ported on said carriage, a laterally- ad) ustable
table placed at one 51de of said carriage on

said bed-plate, a laterally-movable frame car-

ried on said table, an oscillating tool-holding
fixture carried by said frame, means, substan- 70

‘tially as desecribed, for oselllabmg; Sd,ld fixtare,

and a pattern for controlling the motion of
said frame and fixture toward and from said
orinding-wheel, subst&ntlally as set forth.
3. The combmatwn of frame F, fixture R, 75
cam K, pin 33, and mechanisni, substantlally
as described, for- operating. said frame and
fixture, substantially as set forth.
4. The combination, in arelieving-machine,
of a grinding device, a reamer-holding fixture, 8c
and means, SUbSt’Ll]tlaJlV as descrlbed for 1m-

parting to said fixture an osclllatmg move-

ment and a movement to and from said grmd
ing device, substantially as set forth.
| FRANCIS H. RICHARDS
Witnesses:
H. W. FAULKNER,
C. O. PALMER
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