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To all whom it may concer:

Be 1t known that I, WiLLiaM PORTEOUS, a
at Cin-
cinnati, in the county of Ha,mllton gmd State

citizen of the Umied States, residing

of Ohm have invented certain new and use-
ful Impmvements in Grinding-Machines, of
which the following is a full, clear, and exact
description, reference being had to the ac-
companying drawings, forming part of this
specification. |

My invention relates to that class of grind-

| ing-machines in which parts to be fitted to-

ﬂ‘ether with grooved joints are made to act
on each other by means of attritive mate-
rial—such as fine sand, emery, or the like—
applied between them in a moistened condi-
tion, and,as coming primarily within the ob-

ject of my invention, it relates to machines

for grinding the seats and keys of cocks by
means of simple and efficient antomatic mech-
anism. -

"I’he novelty of my invention will be here-
inafter set forth, and specifically pointed out
in the claims.

In the ELLGOH]pﬂH}TlIlﬂ drawings, Figure 1,
Sheet 1, is a plan view showing the oener: al
arrangement of a quadruple machine embod3 -
ing my invention, but with several of the
parts omitted. Ifi 1ﬂ. , Sheet 2, 1s an end ele-
vation, partly in beCtIOD of one of the grind-
ers. Ifig. 3, Sheet 3, i¢ a side elevation of the
same with the tail-stock removed. Tig. 4,
sheet 4, 1s a plan view of the same with the
tail-stock removed. Iig. 5, Sheet 4, is a de-
tail elevation of a part of the work-support-
ing frame. Fig. 6, Sheet 4, is a detail of the

transverse bar of the work-supporting frame.

The same letters of reference are used to
indicate identical parts in all the figures.

In Fig. 1 I have shown the machine ar-
ranged to operate four grinders from a single
source of power, and as each grinder is a du-
plicate of the other it is only necessary in de-
seribing this figure to say that A is the driv-
ing-pulley, fast upon a horizontal shaft 1B,
sultably journaled in a frame-work midway
between and parallel to two beds C C, upon
which the head and tail stocks D K, respect-
ively, are secured. On one side of the pulley

A is a loose pulley I, and on the other a fly-
wheel (, while on its end is a erank-disk I,
whose pin  (see Ifig. 3) is confined in a ver-

]

tical slot in a head-stock I, from which a rod
J projects on each side and is guided 1n a
fixed bearing K. Upon the outer end of each
rod is a rack-bar L, guided between the up-
rights of the he&d-&,t-oe]{, and having on its

| undel side a rack engaging with a pinion M, |

whosé axis 1is eoneentrm with each pair of
head-stock spindles, and by which they are
rotated first in one direction and then in the
opposite direction as the rods J are recipro-
cated by the revolution of the crank-disk Il.
In FKig. 3 the head-block I is shown provided
with a roller b, pivoted on its lower end and
resting on a flat support ¢ to keep the inner
ends of the bars J from sagging.

- Now, as each head and tail stock consti-
tutes a complete machine and is independent
of the others in ifs action, I would thus de-
scribe it, referring to Ifigs. 2, 3, 4, 5, and 0.
Journaled in the uprlp-hts d is a horizontal
shaft N, upon which is keyed or otherwise
fastened the pinion M. The shaft N is bored
out to receive and form a bearing for another
shaft O, which is inserted therein and is held
from displacement by a key e, inserted through
an aperture in the shaft N and projecting
into a circumferential groove in the shaft O.
The rear end of the shaft O bears against
leather or other non-entting washers f, while
its forward end is threaded, as at ¢, and has
secured to or formed integral with it one half
I of a clutech. The other half 2 of the cluteh
is feathered and slides on theshaft N, so that
it can be engaged with or diseng &ﬂed from
the half A, in a manner to be plesently eX-
plained. Serewed upon the threaded portion
¢ is a cylindrical block P, having its outer
end shouldered and threaded, and having a

central bore through it communicating with

a bore in the shaft O to receive the center-
pin Q. A face-plate R is serewed upon the
block P and is provided with radially-adjast-
able jaws 7. Just behind the face-plate and
feathered upon the block P is a frusto-co-
noidal collar S, forming one half of a friction-
cluteh, the other half of which 1s a hub T,
journaled upon the block I, and having a
frusto-conoidal bore to slip over and become
locked to the collar S by friction. A rubber
or other elastic facing k is applied to either
of the faces of this friction-clutech. The hub
T, whieh is the head of the work-carrier, has
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two diametrieally - projecting arms [, from |
which extend {wo parallel rvods m n, whose

427,904

~opposite ends are secured 1o a trgnsverse bar

- U, provided with a hub centered and gom-._
A colled spring o

~and forces haels

naled on the tail-stock.
upon the tail-stock bears against the bar U

gaged from the eollm' % exeept as presenih
e\phuned |

- a screw-adjusted eeni;er-pm V.

s

IBefore deseribing the machine :‘m} fmthor.
I will deseribe the character of the worlk to be
‘We will suppose that it is desired to

done.
accurately grind together the seatof an ordi-

.. 11:11*y brass cock W, Ifig. 2, and its taper key

--.seat and key, and thelatter is inserted in the

- the pin Q and engaged by the jaws j and with
o 1‘2-3 oppomte end centor ed upon the tail-center
' :ta.-te the key

R = T
5

The attritive wmpouud 1s applied to both

cock with Lhe head of the key centered on

Now it is the office of the machine to ro-

knock 1]10 cock loose from the key and par-

tially turn it, so that as it is foreed back on

the ]10} t]my occupy a fresh relative position.

- This constantly-repeated action of rotating
the keybackward and forward in its seat ﬂ]ld'

disengaging it and shifting its position ef-
feemml]} or mds; the key :-_md 1ts scat, 80 as Lo

‘be both air and steam tight.

L
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The cock,in addition to is bem o held upon |

the key, is supported by plugs Y, screwed in

~1ts ends and engaged by the rods mn,to the |
~latter of which one of the plugs is 1*01110&”1])137-
seeured by a swinging lateh p, Tigs.

2 -and 5,

pivoted at ¢ to a Dlock 7, secured upon the
rod n, and which latch swin gs over the plug
and 1is engaged by a catch s upon a sliding
block 7 upon the rod . The rear end of the
block ¢ is perforated to receive a guide-pin u,
projecting from a block =, secured upon the
rod n, and a coiled spring w around said pin
holds the block 7 forward, so that its forward
end is in contact with the plug, as shown.
The rod m is likewise provided with the parts
v, 2w, 1, and ¢, snmltwly constructed and ar-

v

rang Gd Figs.2and 4. Itwillbeobserved that
the bloc]{s v are adjustable on the rods m n

for the purpose of regulating and adjusting
the pressure of the two or 111(11110*-smfaces, for
by them the tension of the Springs w is regu-
lated.

A’ is a transverse bar whose ends engage
with and are free to slide upon the rods m n,
and which is ]mld forward by the bloek » and
a similar block a” upon the rod m, so that it en-

gages with the end of the cock W" and has a

central opening &' for the free passage of the
head of the key X. I prefer to hime one
side of this opening, as seen at ¢/, Iuﬁ , 80
that it may embrace irregular 5]1111)0{1 L(,W
whose heads are too large to be passed throu n"h
the opening, and any smt&ble cateh o/ is em-
ployed to hold the hinged side locked.

the hub T to keep it disen-

The tail-stock E is of the usual construe-
tion employed in lathes, and is 1}1m*1ded with | g

Late apidly backward and forward |
~In 18 seat, and at the end of each rotation to
1 the hub T is m*mn* D’, to which is plvo‘[ ed on

aQ Senend ring K’, having
21 extension &’ and a lower
2and s,
Pins i/, projecting from the frame, have their
Torward ends inserted through perforations
“in the extremities of the extension I/, and then -

|

the lever B3,

the bar C7.
~shifting the clntch

By reference to IFig. 2 one manner of shift-

‘ing the half-cluteh ¢ will be readily under--
Jlere the half-clutch v isprovided with

stood.
acircuinferential groove, in which isa ring ¢’,

pivoted on each side tothe upper end of a
| -YOL(} 77 upon the upper end of a pedal-lever
B’, pivoted at ¢’ to a projection from the

i frame.

A stop-rod C” engages with the upper
end of aspring-projectedlateh i/, guided upon

agement with the half 2,

When it is desired to disengage the
elutch, it is only necessary for the operator

to press down the lateh 7" with his foot until

its upper endis freed from the bar C’, where-

upon the spring 2" throws the lower part of -

the lever B’
clutel.
baeclk the
apon  the lateh /i/ becomes re- enff‘wed with

- Any other suitable means for . .
'h'ef em-—-

forward, and so disengages the
- It is re-engaged by merel y'.[}l'GSSi'lfl o
lower pmt’ of ‘the lever I},

]1 O “"(—}V{},l‘ . N3 V
pl{)?ed

Secumd m*em]d ‘the rear ahmﬂdemd part of

cach side, as at 7',
an upward centre
inverted-T-shaped extension I/, Figs.

have nnts screwed on them, whilc coiled

to hold the half-cluteh 2 in en--
and against the
‘r,fe'lplﬁi(m'cif a spring ¢/, bearing against the le-

ver

where-
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springs ' surround the pins m/ and bear
acainst the rear side of extension /. -

~Secured in a bearing-plate ' upon theup— -

right d 1s a horizontal slide-bar G’, whose for- -
ward end has a knuckle-joint o/,

engaging with the extension /i’ of thering E’,
but which can be turned up by a handle 3’
to a vertical position, as shown by the dotted
lines, I'ig. 2, whenever it is desired to disen-
gage the bar G from the ring K/, The inner
end of the bar G’ is V-shapul and projects
over the rack-bar I, and has pivoted to it at
g’ a triangular dog H’, normally held back
in the position shown in Ifig. 4 by a spring 7/,
secured in this instance to a cross-picce I'.
Upon the top of the rack-bar there 1s se-
cured a double wedge-shaped block J’, which
on the outer stroke of the rack - bar merely
presses forward the df}ﬂ* 11" against the resist-
ance of the 5p11r1f‘—-‘ A but which on the re-
turn-stroke, owing to the engagement of the
edge of the dog with 1he rear side of the V-
slmped end of the bar G/, gives the dog and
bar " a sharp blow, ther gby foreing the lat-
ter OHLW.:IIG, and, Lhrougrh the medinm of the
rings K and D', engages the hub T with the
clutch-collar S, ::Ln(l Lhmuﬂh the medium of
the blocks » ¢/ and cross- hm A’, knocks the
cock loose from the key. I_)uru_lg the time
that the cock 1s loose from the key and the
clutelt 5T 1s 1n engagement the cocl-carrier
is given a partial rotation, so that as soon as
Lhe block J7 has passed and released the dog

L IT" the spring o is freed and forces the eoeh

normally
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back upon the key through the medmm of | tact, a cluteh for uniting said splndle and

the blocks v and { in a dlﬂ'ereni position of
adjustinent. The travel of the rack-bar is
rapid, and the stroke of the bar G’ is almost
like a tap of a hammer, so that very slight
rotation is imparted to the cock - carrier at

It will be seen from the above-deseribed
construction that when the rack-bar is being
reciprocated the pinion M and shaft N are
necesscmly rotated first in oné direction and
then in the other; but if the clutch £ 1 is dis-
engaged and the joint o’ turned up the re-
maining parts of the machine are at a stand-
still. By engaging the cintch 22 2 the shaft O
and its connected parts become locked to the
shaft N and partake of 1ts motion. As soon,
however, as it is desirable to start the knoeker
1t 1S Only necessary to turn down the joint o/,
thereby pressing the bar G’ back against the
resistance of a spring I/, whose office is to
keep the dog H’ out of the p@th of travel
of the block J’ when joint o’ is turned up,
thereby bringing the dog H’ into position to
be operated on by the bloek J’, as Dbefore
desecribed. | |

Having thus fally deseribed my invention,
I claim— |

1. In a grinding-machine, the combination
of a backwardly and forwardly revoluble
work-carrying spindle for one part of the
work and a revoluble supporting-carrier for
the other part of the work, substantially as
described.

2. In a grinding-machine, the combination

of a backwardly and forwardly revoluble
work-carrying spindle in twoparts connected
by a separable cluteh for one part of the
work and a revoluble supporting-carrier for
the other part of the worL, substantially as
descl ibed.

. In a grinding-machine, the combination
of a ba,c]mfm;dly and forwmdly revoluble

work - earrying spindle for one part of the

work, a revoluble supporting-carrier for the
other part of the work, and means for inter-
mittently disconnecting the two parts of the
work and shifting their relative positions,
substantially as descubed

4. In a grinding-machine, the combination
of a backwardly and forwardly revoluble
work -carrying spindle for one part of the
work, a revolublie supporting-carrier for the
other part of the work, a spring for holding
the two parts of thework in grinding contaect,
and means for intermittently disconnecting
the two parts of the work and shifting their
relative positions, substantially as described.

5. In a grinding-machine, the combination
of a backwardly and forwardly revoluble
work -carrying spindle for one part of the
work, a revoluble supporting-carrier for the
other part of the work, having one end sup-
ported upon said spindle, a spring for holding

the two parts of the work In grinding con-

carr 1@1{., and means for engaging and disen-
gaging sald clutch-and f01 dlben caging and
re-engaging the two parts of the WOI‘L, sub-
smntmll} as deseribed.

6. In a grinding-machine, the eombmatlon
of a backwar dly and forwar dly revoluble spin-
dle for one part of the work, a pinion fast on
sald spindle, a reclprocatuw rack-bar engag-
ing said pinion, a supporting-carrier for “the
other part of the work, having one end sup-
ported on said %pmdle, a spring for holding
the two parts of the work in grinding con-
tact, a cluteh for uniting Smd spindle and
carrier, and a k- 10@1&1‘-1)&1 actuated by said

rack-bar to disengage the two parts of the
work and to engage Sd;ld cluteh, substantially
as described.

7. In a grinding-machine, the combination,
with a backwm dly and forwardly revoluble
work -carrying spindle for one part of the
work and a supporting-carrier for the other
part of the work, of the pinion M upon said

Pmdle, ! 1empr0c,a,tmﬁ rack -bar engaging.

said pinion,wedge-block J" uponsaid 1*&01;—1331
knocker-rod Gr’ carrying the dog i1, a clutch
> T npon said .spmdle and means for com-
municating the blow of bar G’ to ecngage

said c,luteh substantially as deseribed.

8. In & nrmdlnﬂ-machme, the combination,
with a backwardly and forwar dly 1evoluble
work -carrying spindle for one part of the

work, of a revohlble work-carrving frame en-

cacing the other part of the w 01‘L positively
on one side and yieldingly on the other side,
and means for disengaging the two parts 0[‘
the work and sh 1ftmn theu* 1‘ol&twe positions,
substantially as described.

0. In a grinding-machine, the combination,
with a backw :_-erly and [01"Wa,1 dly 1‘6V0111b16
work-carrying spindle for one part of the
work, of the work -carrying frame forthe other
part of the work, consisting of the arms m #,
supported by the transverse bars [ U, the
transverse bar A’, engaging the work ea,rlled
by the frame on one side, and the spring-pro-
jected slides ¢, engaging ‘the work on the OP-
posite side, substantially as described.

10. In a grinding-machine, the work-carry-

ing bplndle for one part ot the work, consist-
ing of the concentric shafts N O, the latter
Jomnaled in the former, and the half-clutch l1,
fast to the shaft O, the half-cluteh <, fea,th—
ered and sliding upon the shatt N, and a le-
ver B/, for engaging and disengaging the
cluteh, sub&,’mntmlly as desorlbed

11. Inagrinding-machine,the combination,
with the clutch-hub T of the work-carrying
frame, of the rings D’ X/, extension &', and
the ]{11001{01 -bar G’ : 1";1‘01?1ded with knuckle-
joint o’.

WM. PORTEOUS.
Witnesses:
EDWARD RECTOR,
CHARLES ])ILLON.
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