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.S__p ecification of Letters Patent.

Api:ulication filed March 23, 1903.

Paten’ce_d Aprll 13, 1808,
Serial No. &22,7__67.

To -all whom it May concern.

Be 1t known Yhat I, Roprrr H. Hazni-

TINE, :a cltizen of the Umted States, and a

vesident -of the borough -of Manhatmn city,

county, and State oi New York, have in-
vented certain new and useful Improve-

ments in Valve-Grinding Devices, of which

the following is a bpemﬁoa,tmn accompamed
by dmwmgs

Thiganvention relates to a valve orinding
device and has for its objects to enable the

valve to be evenly ground and accurately

seated. Heretofore, devmes of this charac-
ter have ‘been constructed to rotate a valve
relative ‘to its seat back and forth in one

place, with a given position -of the tool, but

the dlS‘IdT‘llltche of this operation resides
1n ‘the fact that the valve is ground move at
one -place than at -another. According to
my 1nvention, the tool is constructed to au-
tomatically 1e<31plomte the valve and inter-
mittingly 1mpart a progressive rotation to
the same, whereby the grinding successively
talkes place between different pfx,rts of the

~valve and -1ts -seat, so that all parts are
treated to the same degree.

Further objects of the invention will here-
inafter appear, and the invention cons1sts
of a valve grinding device for carrying out
all these objects, embodymo the features of
construction, combinations of elements, and

ArY aneement of parts having the general
mode of operation substantmlly s herem-
after fully described and claimed in this

speciiication and shown in the accompanying
drawings, 1n -which—

- Figure 1 is a side elevation of a valve |
01*111(:1111-'} device embodying the invention,

shown in- connection with a portion of an
engine -cylinder ‘illustrated in section. In

this-view the parts of the tool are in a given

position starting a stroke. Hig. 2 1s a 2 side
elevation- of the tool partly sectlon with
the stroke half completed. Fig. 3 is a side
elevation of the tool partly in sectmn with
the stroke completed and illustrating a dif-
ferent adjustment of the height of the tool.

~F1g. 4 1s an-end elevation of the tool partly

r-v"'

n transverse section. Ifig. 5 1s a diagram-
matic illustration -of - the 0perat1011 of the

“tool, showing the progressive movement of

HFig. 6 1S

the Valve in its opemtmn. a de-

tail view of the cam.
This application .1s for the same inven-

e R N e e

shown 1n.the. dmwmﬂs, provided the dift
ent members of the tool are .suitably sup- .

No. 364 639, filed March 26, 1907, with ad-
ditional features and nnprovements

According to this invention the tool is

adapted to De seated on the valve chamber

A and suitably connected to the valve B |

which is to be ground. The valve is shown
on its seat C and for purposes of illustration
I have shown the valve of a gas engine, al-
though any suitable valve may be or 01111(1
by this tool and 1f desired, the v -alve ] holder
may be suitably modified fo hold any valve
upon which 1t 1s desired to-.operate. In this
1115;&111(,6 tne rest or support D is shown in
the Torm of a collar having feet I adapted

to rest on the valve chamber A and this

support D may be modified in any suitable
manner for operating the tool in connection
with other forms of valves.

Means ave prm**ld@d for imparting a re-

ciprocating motion to the valve B back and

forth throuel any desired arc as for instance
through 11111(,1:37 degrees or one quarter of a

1emlut101’1 ag 111115*1,.1&{:1 in the drawings, but

the angle of reciprocation may be "LCL]USLBd
to any de&u ed amount. Means are also pro-
vided for automatically advancing the valve

periodically farther in one dl]:'ectlon than 1n
the other, Wheleby’ the valve 1s given a pro-

gressive rotary movement at 1me1mls SO

that different surfaces between the v alve and

1ts seat are brought 111t0 contact,.resulting 1n

even erinding. .
Reielrmo more p‘lltlculéll‘ly to the draw-

ings, I reprasents a-sultable frame provided

I, legs J,

Wlth the bosses G and H, a handle I
and a hollow socket K connected to the leos

This frame I may be constructed in any

suttable form, not necessarily like that

C1-

ported ‘and operatively connected. Jour-
naled in the boss G is a driving shaft L pro-
vided with manually oper ated crank O at
one end, and journaled in the boss I is a
shaft P. The driving shaft L is provided
with a plmon  connected to rotate there-

- with as by means of a key R and meshing

with this pinion is a gear S loose on the
shaft P and held on the end thereof by any
suitable means as a collar T pinned to the
shaft by means of the pin U.

The end ot the drwmo shaft 1. OleOSlte
to the crank O is p10v1ded with .a crank V
suitably connected to the.shaft as by means

tlon as my copendmg application Serial | of the key W and this crank V.1is provided
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with a pm X ad]ustably momlted'ilfl_ 2 slot Y

as by means of thenut 2.
- On the end of the shaft P opposite to the

~gear S is loosely pivoted a toothed segment ¢

10

provided with the teeth f. Connected to
the segment as by means of the screw 4 1s an
arm ¢ provided with a slot 4 into which the
pin X extends, so that the arm g and seg-

ment ¢ are reciprocated on the shaft I’ as a

pivot when the crank O is rotated. I am

not to be understood as limiting the inven-

tion to the mechanism shown and described,
as any other suitable connections may be

 provided for carrying out the objects of this

invention.
A bevel gear j is suitably mounted to ro-

~ tate on the frame of the tool 1 the socket
~portion K and means are provided ifor tak-

20

- 1ng the downward thrust of the operating
parts of the toecl on this gear and for pre-

- venting longitudinal movement of the gear.

29

80

by means of a pin w.
L) -! L i T4 L] A . . L] I _ ‘- . X
vided in this instance with two teeth x and y
adapted to codperate with the slots ¢, 0, ¢, ¢

40

~As shown, the gear is provided with the boss
or shoulder % adapted to be seated on the

the gear is suitably connected as by means
of a set screw ¢ to a sleeve -, adapted to ro-

‘tate in the socket X and seated under the

shoulder s of the socket. The bevel gear 7

as shown is provided with the boss ¢ on 1ts
30 upper surface having four slots or aper-
- tures «, b, ¢, d therein forming one member
 of the cluteh. LT

- Extending longitudinally and loosely
' 35' through the gear 7 and its shank p 1s a verti-

cal shaft or spindle » provided with means

for holding the valve at its lower end and

also provided intermediate its length with a
collar o suitably connected to the spindle as
This collar » 1s pro-

of the gear. The collar » thus forms the

other member of the clutch and when the

| '50
b5
60

09

forth with the gear 7.
the collar » 1s disengaged from the opposite
clutch member, the gear j is operated with-

clutch members ¢ and » are 1n an engage-
‘ment, the spindle # is reciprocated back and

]

During the time that

out operating the spindle, and by this means

the valve holder and the wvalve connected

thereto may be held from reciprocation dur-

ing a predetermined stroke of the segment

e, so that when the clutch members are agan
engaged the valve is positively advanced ox

rotated to a different position relatively to
its seat. Means are provided for accom-

plishing this automatic adjustment of the

“device and means are also provided for

oniding the upper end of the spindle w. A
collar z is loosely carried on the upper end
of the spindle » as by means of the screw 2
and this collar as shown is provided with
fingers 8* extending outwardly at each side
of one of the legs J of the frame to prevent

the collar from turning. The inner side of

surface o of the frame and the shank p of

the gear S is slightly hollowed as shown, and |

provided with the cam or high portion
adapted to be adjusted in length. Any suit-
able camn may be provided, but in this wi-
stance, I have shown the gear S provided
with a projection 3 cast within the rim and &
plate 4 adapted to shide relatively to the pro-

1ection 3 and of the same height. The plate

4 1s provided with a slot 5 through which a

set screw 6 pro;

ects 1nto suitable spaced

apertures 7 1n the cast portion 3, so that the

high portion or the gear ma¥ be made longer

~or shorter as desired, and thus vary the n-
terval during which the clutch members 7

and o are disengaged. DBy this means the

progressive movement of the valve 1s varied

through any desired arc. .
In order that the spindle « shall be raised
by engagement with the cam 3, 4 & roller or

follower 30 1s provided on a stud 81 con-

nected to the collar z. This roller 1s of
sufficient width to extend over both of the
nembers 3, 4 of the cam on the gear 5 and
as the cam passes under said voller 30 the
spindle % 1s raised a suflicient cistance to

disengage the teeth # and y from the aper-

tures of the member Z and maintain them out
of engagement until the cam has passed from
beneath the roller. Preferably the roller 30
should be adjusted at such a height that 1t
does not touch the inner surface of gear &
except when the cam 3, 4 comes under the
reller. This is te insure that the spindle 1s
{ree. o o -
A retracting spring 8 1s provided on the
spindle % for pressing the spindle down-
wardly and as shown in this mstance, the
spring is compressed between a collar 9 on
the spindle and a plate 10 surrounding the
spindle and located within the sockel Ix
against set screws 11, so that the plate 10
does not press frictionally upon the base of

the revolving collar p. Any other suitable

means may be provided for forcing the spin-
dle downwardly. '

Suitable means are provided for holding
the valve B, in this instance the lower end

12 of the spindle » being reduced and screw
threaded and adapted to be 1nserted m a

screw threaded aperture in the valve. [
collar 14 is preferably pinned to the spindle

by means of the pin 15 and provided with an
arm 16 having a boss 17 through which ex-
tends a pin 18 having a spring 19 secured
at one end to the pin and at the other end
to the arm 16. This pin is adapted to be
ceated in an aperture 20 bored 1n the valve
for this purpose.
suitable form of device for holding the valve
and causing it to meve with the spindle, but
any other suitable device may be provided.

The seat or rest may be adjusted on the
socket* K as by means of the set screw 21,
so that the effective length of the spindle «
may be varied in placing the tool upon the

T have 1llustrated one-
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support.
on the lgwer r1m Qt the rest D while in Fig.

3 the rest 1s reversed, plecmo the feet R

10
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lows:—The valve B 15
holder as 11111et1"ated in Fig. 1, and then the |

00

60

65

uppermost so that an addltlonal adjustment
18 obtained.

The number of teeth on the various parts

of the device may be chosen as desired,

but 1 in this 1nstance, I hfwe shown the gear S_

i r hom

provided with forty eight teeth and the pin
ion G provided with twelve teeth, so thet
four revolutions of the crank O and pinion
G will effect one revolution of the gear S.
The bevel gear 7 11 this instance is promded
with ﬁfteen teeth and the segment ¢ forms
a portion of a gear of sixty teeLh., so that one
stroke of the seﬂ'ment in one direction will ro-
tate the bevel gear through a predetermined
dlstfmee In the ad]ustment of the parts
shown in the drawings, the segment is de-
signed to rotate the bevel oear thrmwh one
quarter of a Ievolutlpn at E“lCh etroke 1N one
dlrectlon By varying the position of the

pin X in the arm V the stroke of the seg-
ment will be varied and the rotation of the
hevel oear will be Varled .

In the construction and adjustment of the
tool shown in the dmwmwe the length of the

cam, 3, 4 is adjusted to eub tend six teeth on

the ogear S so that the cluteh members t and

v are dleeng aged during one eighth of a
revolution of the oear b and durlno one
half of a revolution of the pinion R and
crank . This disengagement of the clutch
members ‘IISO OCEUTS fm one Stroke of the
segment ¢ in one direction and for one quar-
ter of one revolution of the bevel gear j.
‘The pressure of the valve B on: its seat C
during the operatlo;l of grinding is con-
trellea by the spring 8. To th1s end the
slots a, b, ¢, d are slightly deeper than the
len0t11 of th,e teeth = end Y on the clutch
member v. When the tool is seatecl on the
engine frame or other part upon which it
1S to rest, with the clutch members in en-
O'ao'ement one member. will be skig ghtly. sepa-
1'ated from the others as 1lluetreted m Klg.
1, therebv bringing the entire pressure of the
eprmo to bear upon the valve seat. The

welght of the valve and the welﬂht of ’rhe_

Smndle and its attached parts a]eo Presses
the valve upon its seat.

The operation of the device is as fol-
first attached to the

rest or support D 1s ed]usted on the socket
K so that when the valve is Seeted with the
support D on the valve chamber, there is a
slight clearance between the clutch members
¢ and v to enable the spring 8 to press the
valve upon 1ts seat. The handle I is grasped
with one hand and the crank O is continu-
ously rotated whereby the arm V and pin
X reciprocate the arm ¢ and segment e
connected thereto. The bevel gear § is re-

cycle.

In Fig. 2 the feet E are shown | quarter of one revolution in each direction

as the parts are adjusted in the drawings.
The pinion B rotates the gear S, and once at
each revolution of said gear, the cam 8, 4
passes under the roller 30 connected to the

‘spindle % and raises the spindle and clutch

member v, disengaging the clutch members
ty v, during one stroke of the segment e
a.0aIn releasuw the spindle » and eonnectmn
the clutch membels at the end of said stroke
af the segment. During the time that the
clutch members t, v are disengaged, the

spindle + will remain stfltlonary but the
bwel oear j 1s being actuated so that on the
veturn. stroke of the segment ¢ with the
clutch members ¢, v, enMo’ed the reciproca-
tion of the ’mh*e B 1S eontlnued but with
the valve advanced through one qmrter of
one revolution. In the emltmued operation

of the device the valve is advanced through

one quarter of one revolution at every tourth
revolution of the crank O. Tt is, of course,
to be understopd that ¥ have descrlbed my

invention with a particular adjustment of

the parts of the tool, but various adjust-
ments may be made, and combinations of

varyling number of teeth may be used so
that a pemodle advance of the valve may
be obtained at any interval desired and
through any desired are.

The reclprocation ang proeresswe move-
ment of the valve in the operation of the
device may be best 1llustmted diagram-
matically as shown in Fig. 5, in Wthh there
are twelve diagrams shown. Of these dia-

orams 1, 2 ‘md S correspo,nd to the three po-

sitions of the p‘lI’tS 1llu,st1"ated in I‘10‘s 1, 2

,,,,, 01"0111)8
of three 1],111stmte the cempletlon of the
In these diagrams the lower clutch
member is 1llustrated at ¢ and the upper
clutch member at ». The lower clutch mem-
ber #is provided with the apertures a, b, ¢, d
and the upper clutch member v is pmwded
with the teeth =, ¥ shown in blaek The
arm 16 1s illustrated dl‘lora,mnmtlcally and
is connected to, move with the upper clutch
member v. The segment ¢ is represented
dlawammmtlcally end the dotted arrow 40
represents the arc of reciprocation of the
valve during the different periods.

In Iig. 1 the segment ¢ is shown just
starting: 1ts stroke to the right in the direc-

‘tion Qf the arrow 50 and the clutch membere

¢t and v are shown in eng ‘weme,nt The arm
16 of the valve holder 1S shown extending
horizontally to. the left. This position of
the parts 1s shown in Fig. 5 diagram 1. As
the segment ¢ moves to the rloht the gear S
rotates clockwise and the cam 3, 4 starts to
pass under roller 30 to lift the spindle 7.
Previous to this time the valve B has been
reciprocated back and forth through the arc

represented by the arrow 40 in diagram 1

ciprocated back and forth thr0110h one | of Fig
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In Fig. 2, the segment ¢ is shown in mid
posmon and the cam is under the roller 30.

The clutch member » has been dlsenoao*ed

from member ¢ and diagram 2 of Fig.

illustrates this p051t10n of the parts. The
arm 16 of the valve holder remains in posi-
tion extending to the left as the segment ¢

‘completes its stroke.

In Fig. 3, the segment ¢ has campleted 1ts

stroke to the 1‘10ht and the cam 3, 4 has
passed from beneath the roller 30 theleby-

- permitting the clutch members ¢ and » to

1d

25

30

39

~forward throuﬂh one quarter of one r evolu-

40)

45

diagrams 4, 5

become engaged again. This position of the

parts is ilustrated in diagram 3 of Fig. 5.
It will be seen that durmo the stroke of the

‘segment ¢ described, from the position of

Flg L to position of Fig. 3, the spindle u

‘has been left at rest, while the bevel gear j

has been rotated throuoh one quarter of one
revolution. On the next return stroke. of
the segment ¢ to the left, starting from the
posﬂ;lon in F1g. 3, the gear 7 and With it the
spindle will ﬁrst be rotated through one

‘quarter of a. revolutlon in the reverse  direc-

tion, thus moving the arm 16 forward
throuah one quarter of a revolution as 1llus-
trated in the diagram 4 of Iig. 5. :The

ralve will be remprocated throuﬂh the Arc

1'eprese1'1ted by the arrow 40 1n dmoram 4
until the cam 3, 4 once more ralses. the cluteh

member v out of en gagement with member Z.
This disengagement starts to take place
when the eoment e 18 ben'mmnﬂ one stroke

to the 1"1ght as illustrated in cha orams 4, 5
and 6. During this period of 0961’"11:1011 the
arm 16 1s left in the-position indicated 1n

o

and 6 until the next return
c;tmke of segment ¢ which moves the valve

tion bringing the arm 16 into the position

.- mdlcated in dlaﬂram T of Fig. 5. Recipro-

cation of the valve 6 takes pl‘l ce throunh the
arc indicated by arrow 40 in dmnmm T,

until the next disengagement of the clutch

members. When this has occurred, the parts
are 1n position to rotate the valve through
the last quarter of one revolution as indi-

 cated in diagram 10 of Fig. 5. Reciproca-

50

99

tion of the valve then takes phce through the

arce indicated by the arrow 40 in dlamam

10 and the cycle is complete and 1eady for

‘the commencement of a new cycle when the

valve starts to reciprocate through the origi-
nal arc tllustrated 1n dmgram 1 of Fig. 5.

I claim and desire to obtain by Lettem '

Patent the following:
1. A valve ormdmo device, comprising

1

\'ffalve ‘holder,
‘holder, and an adjustable seat or support on
5‘11(:1 valve orinding device.

918,050

means for reciprocating a valve through an
adjustable are. and means for pe].“lOdICElHV

adwncmﬂ the valve through an ad]uqtqble
ATC. -
2. A valve ﬂrmdmg device, comprising
means for reciprocating the valve, means for
qd]uet“lnﬂ the arc throu h which said valve
18 reciproeated means for advancing the

' mlve periedically, and means for ‘ld]ustll'lﬂ’

the arc through which said valve is ad-
V! umed -

3. A valve omnchno device, comprlsmg &

spindle, a valve holder connected thereto, a
gear, means for continuously reciprocating
said’ oear, and ad]ustable means for connect-

INg and (11500111]8“[1110‘ the spindle and gear.
4, A valve 01111(:11110' de\rlce, comprlsm 0,
means for reciprocating said

5. A valve ﬂlmdmo' device, comprising a
Valve holder, means “for rec1procat1nﬂ the

‘same, a seat or support, and means for ad-

justing the distance between said seat or
support and the valve holder.

6. A valve grinding device, comprising a
valve holder, a gear connected to said holder,

-and means for 012)61“1131110‘ sald holder throu ﬂh

the following eyele: reciprocating the holder
back and forth through substantially equal
arcs, periodically advancing the valve always
in the same direction, wher ebv a progressive

Intermittent rotation is 1mparted to the

valve, and again reciprocating the valve

through equal arcs, and repeating the cycle

CO]]tlIlllOUSl'jT
. A valve grinding device, comprising a
v‘llve holder and mecham%m for automat-

1cally opemtmo the valve holder through the

following cycle: first reciprocating the valve
holder throuOh substantially equal arcs, then
after a given interval of time, rotating the
holder ﬂlrouﬂh 4 Q1Ven arc 1n one dlreetlon
and again 1"{—301131'00%111;3 the holder thr()l,wh
equal ares, then advancing the holder 1n the
same direction of rotation as before, and
continuing the cycle, whereby the valve
holder is pemodmally advanced on 1ts seat,
and reciprocated.

In testimony whereof I have signed this
specification in the presence of two Subscmb

me Wltnesses

ROBERT H. HAZELTINE.

Witnesses:
Hzerperr (. OGDEN,
Gro. A. HorrvaN.
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