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| Application,ﬁ}ed August 1, 1810, E&erial o,

Speecification of Letters Patent,

574.978,

. |

To all whom i may concern:
Be it known that we, Grorer A. FaTTERS-

LEY and Louis Koex1g, citizens of tha ITnited

19

States, the first residing at Norwood, the
other -in Cincinnati, Doth in Hamilton
county, otate of Ohio, hiave invented a cer-
tain new and useful Method for Producing
Screw-Threads by Grinding: and we do de.
clare the "foHowing to be a ‘clear, il and
exact. deseription theveof, attention being
called to the three sheets of drawines which

~accompany this application and form a part

15

20

B
&R,

30

thercof.

This invention relates to a method for ap-
piying grinding means whieh arve parficu-
larly suitable for grinding screw-threads
and may be used for forming, by grinding,
a screw-thread complete, or for mevely fin-
ishing one which has already been produced
in-the rough by a machine-tool for instance,
or partly been formed in a casting.

A machine is shown and described as he-

1ng used for grinding out and for imshing

screw-threads formed in the rough in cast-
ings used in connection with safe-work of
the screw-door type, in which type circular

~doers are held in closed position on the safe-
body by means of a screw-connection.- Pat.

ents No. 805,180 and No. 916,704, show safes

~of this type, each involving a sate-body hav-

ing a clrcular door-opening and a door fitted
to this opening, each being made of a cast-
ing of non-machineable metal, requiring

grinding in the fitting and finishing of the

work. | |
necticn whereby these doors’ are held in

place are produced in the rough in these -

castings and the machine heré in considera-
tien 1s used-to finish these threads and to
shape them so that complementary threads
fit'to each other. A related type of grind-

- Ing machine is shown in Patent No. 810,903

- which however is not comstructed in a man-

45

o0

55

ner permitting also the grinding of screw-
threads because -of limited capacity of ad-
Justment which prevents obtaining of cer-
tain positions of the grinding-wheel neces-

sary for the purpose. The machine which

1s shown in connection with this invention
and which is used according to our method

18 constructed to provide possibility of ob-

talning these various adjustments and par-
ticularly such necessary for the purpose of
grinding screw-threads.

T

2t

in the following specific:ition and was-

wheel as
:

ticularly pointed out in the claims at the end

thereot, will be found a full deseription of
our amvention, together with its operation

parts and construction, which latter

3
i T .
is als50

Blustrated in the accompanying three sheets

of drawings, in which |
ifigure 1, shows a front-view of a
chine, in connectien with which our mven-

led certain parts being shown
e D '

. . . i r— ~ 8 LY.
2, shows a tup-view of the

-

f1om 13 exwiny
0

'__ ... -‘,....,, il -
m seetion,  Hie

orindimg-wheel as it appears in this view.

Fig. 3, shows a side-elevation of the ma-

chine with certain parts shown in section.
Fig. 4. shows a top-view of the orInding-
Hoappears in this view., Fig. 5, is
pare of a top-view of the objeet upon which
the grinding-wheel is operating. e, 6, is
a vertical section on line 6—36 of Fig. 1. i,
7,18 a horizontal section on line 7—7 of T 19,
6. Mg, 8, shows a detail of construelion ro-
ferred to hereluafter. | -
In the drawings, A indicates a‘cast-metal
.

Lol
safe-body of which B is the door-opening
and & o serew-thread provided in the jamb-
stirface 9 of this opening. A circulay 100t
not shown, is fitted to this jumb and & com-
plementary thread is provided to hold the
door 1n place. The thread shown in the

i

drawing 1s & female thread and in the posi- -

tion in whicli it appears 10 would be the -
per side of it and 11 the lower one. This
thread 1s roughly formned i the casting to
pe completed by a fAnishing tool and at its
bottom it is eularged as shown at 12 to pro-

The threads used in the serew-con--4-vide clearance for the tool. which clearance,

being beyond the finished and fitted part of
the thread, is not considered in the finishing
work. 13 1s a table upon which this casting
1s held in a manner customary in machine-

| tools, said table being mounted for rotation

m a lower fiame-part 14. Tt is rotated by

means of a pinion 15 shown in dotted lines

which meshes into a toothed ¥Ing Or crown-
‘gear provided on the underside of this table
and not visible in the drawings. 16 is a
power-driven-shaft upon which this pinion
is mounted. In view of the nature of the
metal a grinding wheel O, supported for

rotation 1s used for finishing the thread and

for sizing it to a fit with reference to a com-
plementary thread on the door. The thread
18 procuced by & compound feed-motion

participated in by the grinding-wheel and
DY ths fable, latter serves to rotate
the casiing sunooricd uporn it in a horizontal

(1LE ‘
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plane, while the grinding-wheel, without

oy

10

e
siald

changing its position horizontally, moves ab ;
an angle to this plane. _
of the table all parts of the rough thiead
are circumferentially subjected o the action
‘of the grinding-wheel, winle the same moves |
' | the changing |
piten-line of the thread. As will be noted, |
this compound motion, rvotary of the safe-

fhe same fime to follow

body, and vertical of the ovinding-wheel,
changes the position of the grinding-contacy

of this latter constanily and causes it to fol-

Jovr. the line of a helical curve correspond-

ing to the particular pitch of the screw-

15 thread., That is to say, provided the grind-

ing-wheel has been properly a djusted and the

comstruction of the machine is according 10

nermit such adjustment and causes the paris

to move in the intended manner:

Corapliance with these conditions 15 the

- object of our invention. .

Sinee a line helically curved changes its
formation and directlon constantly as 1t
progresses, no two points in it occupying the
same plane, it follows that a grinding me-

b

- “dium, in order to produce such a form ation,

‘must move accordingly and so as to main-

tain grinding contact with all points of this

. eonstantly

sible, theoretically.it should be limited to the

geometrical point, because otherwise, 1f the

~“wheel grinds at-more than one point, that is
g GO once 1m -
‘grinding contact, fat places result which de-

35

30

50

if ‘& -considerable area of 1t 1s at

stroy the true line of the helical curve. ifor
this resson the grinding-wheel is presented
to the surface on which it 1s to grmd 11 a

tilted position and if grinding ior instance

the upper side 10 of the thread, it would be
in & position as shown in Fig. 1, so that as
to the wheel, grinding-contact takes place
only with a point-in the periphery of s
ppper adge, said point beng imdieated at ¢
in Figs. 1, 2, 3,4 and 5. Flas Hmited con-

. f

taot can however be had only when this pomnt

of grinding conbact lies also at the same

A

$ime in a plane which is radial to both the

orinding-wheel and surface 9 which eontains

the serew-thread (observe Fig. §) and pro-

vided ‘further chat this plane is vertical to

 the pitch line of the screw as shown 1 Ing.

3.-{dotted lines) which shows the grinding-

“wheel in the same position as it is shown

| Fig i, the narts of the eafe shown there and

¢n which it is grinding being removed.

While heretofore the grinding contact has

‘been spoken ol 2as heing - confined to a point

in the periphery of the wheel such a condi-

gion can be maintained in reality only for a
 Hpited time on account of the wear of the

e s

Thus by the motion

onstantly changing lne. This requires
primarily that the orinding contact of the
grinding medium be limited as much as pos-

ns chown in dotted lines. .
tilted position shown in Fig. 3, to cause the

985,412

wardly aid increases in length as the width
ot the zone of wear increases, said line lying
within the radial plane above mentioned.
Obsevve Figs. 2, 4 and 5. The particular po-
sitional relation between the point of grind-
ing contact on the grinding-wheel and the
pitch line of the screw is maintained by
reason of the rotation of the safe-body in
one plane and the simultaneously proceeding
movement of the grinding-wheel 1n-a direc-
tion at an angle to this plane, both motions
proceeding in properly proportioned ratio
and by means and mechanism to be pres-
ently described. |

~ The grinding-spindle 17 is supported -in

two bearings, one at each of its ends, which
bearings, in order to assure perfect aline-
ment, are by preference contained in a sub-
stantially tubular frame-structure 18, which
i supnorted on a carrier 19, o
20 15 a belt-pulley at the upper end of the
orinding-spindle whereby this latter 1s ro-
tated.  The lower connection of frame 18
to this carrier is by a .universal jomnt D,

which permits adjustment necessary to en-

Jble“the erinding-wheel to assume the vari-
ous tilted positions deseribed. The principal
movement for this adjustmment is had at the

“upper end of the frame where 1t may be

moved in or out with reference to carrier 19, .
or laterally with respect thereto, the lower

part of the frame simply following by turn--

ing at the universal joint which acts as a
pivet. This latter jownt 1s substantially a

Lall and socket-joint, the ball being formed 100

by a spherical projection 21, fitted to &

socket which is formed at one end of a

serew 99, seated in the lower end of car-

pier 19. The ball is held in this socket by
1 bar 28 extendine -across it on the outer 105

side and held to the carrier by screws 24,
At its upper end frame 18 is conneeted to
a frame 1 by bolts 25, saad frame bomg,
connected to the carrier by two rearwardly
extending wings 26 and by screws 27,
25 ave T-holts and thelr heads oceupy a T-
stot 98 in frame K, said slot being curved

on a radius which has its center in universal

joint D, Screws 27 ave seated In carrier 19

and extend into slots 29 in wings 26, sad 1356

slots being also formed on a radius, the cen-
ior of which is likewise in ‘universal joint
1. It will now be scen that'the tilted posi- .
tion of the grinding-wheel shown in Fig.

{, required to tause it to grind on its edge, 120

may be obtained by swinging the spindle-
trame with the grinding-spindle to the richt
on frame B, after which bolts 25 are tight-
ened in slot 28. If the wheel 1s grinding on

the lower side 11 of the screw-thread, the 125

spindle would be swung to the opposite side
To obtain the

DBolts 110

}g;é{fft;ldmgwheel which assumes a - tapering
edge. Therefore this point scon ascumes the |
form of & line which extends frem v In-

orinding-wheel to meot the inclination of
the piteh-line of the screw, frame ¥ with 139
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the upper end of 'spindle-fmme 18, both

forming now a rigidly connected structure,
are swung with reference to the upper end

of carrier 19, and after adjustment, secuved
thereto by the tightening of screws 97
While this adjustment is being had at the

16 ball- and socket-joint. These screws although

closely- fitted against opposite sides of ball

-21,-do not interfere with this limited move-

25

ment of the same, because round-botiomed
notches 31 are provided in said ball. {Ses
Fig. 8.) The adjustment had at the upper

end of the spindle-frame may be aided and
corrected 1f necessary, by moving screw 99
whereby the lower end of the spindle may be
moved 1 or out with reference to ecarrier 19,
After all adjustments are completed serews
24 are also tightened, so that the spindle-
supporting-frame 18 and carrier 19 become
now a rigidly connected structure which is
supported to be movable to and from table
13 which carries the object A. TFor such
purpose carrler 19 is slidably fitted to 2
cross-head 32 and provided with a rack 3¢

- which is engaged by a pinion 34, whereby

30

35

40

said carrier is caused to move either up or

down to follow the inclination of the pitch
of screw-thread 0. The actuation of ‘this
pinion 1s obtamned from a shaft 35 which

~carries a worm-wheel 36, rotated by & worm
37, This latter is connected to a shaft 38,

mounted on a rail 39 which is supported on
upright frame-members 40. This support
may be one vertically adjustable by means
of screws 41 In a manner customary in ma-
chine-tools. Shaft 88 is rotated by means of
gears 42, 43 und 44, the latter rotated by a
set of bevel-wheels 45 from an upright shaft

- 46.. This latter earrvies a bevel-wheel 47 and

45

may be rotated in either dirvection by either
one of two bevel-wheels 48, 48, shiftably
mounted upon a power-driven-shaft 49. By
changing the direction of rotation of shaft
40, worm 37 1s caused to rotate accordingly
and ecarrier 19 may be directed to move
either up or down. Cross-head 32 is lidably
monnted on vail 39 and provided with a nut
21, engaged by a serew 52 mounted in rail
39, so that, when said serew is rotated. which

‘may be by mesns -of a crank, the head is

&8

60

€3
(ot

1s caused to move transversely on rail 39.
Worm 37 follows the head so as to main-
tain engagement with worm-wheel 36, its en-
gagement with shaft 38 being by a custom-
ary spline. . L |
The parts for positioning are handled as
follows: The grindiug-wheel, having been
raised by means of carrier 19, to permit

‘placing of object A, and moved laterally

by head 32 on rail 39 to be in proper posi-
tion above the ohject, is lowered again by

movement of the carrier until it is opposite

|

eross-head 39,

s

one end of thread 7. Wext the two tilted

positions of the grinding-wheel. shown re-
spectuively in Figs. 1 and 3, ave obtained by
adjusting the grinding-spindle on said car-
rier 1 the manner deseribed. This acljust-

_ | - ment heving been determuined, the orinding-
~upper end of the spindle-frame, serews 24 |
at 1ts lower end are sufficiently eased to per-
mit.-a free movement of the members of the

wheel 1s moved into thread b asshown in Fig.
L, by moving cross-head 82. which is done by
retating serew 52, A et circumferentially
ail arcund through the thread is taken. after

which rotation of table 13 and anoular

movement of the grinding-wheel is stopped.
and the latter is moved ant of the thread by
shifting cross-head 82, Since one cut is
rarely suflicient to cover the surface to he
around, additional euts ave taken, the wheel
for each subsequent cut and while maintain-

ing-its tilted position being set deeper into

70

75

80

the thread, this being done after the wheel

has.each time been brought opposite one of
the ends of the thread. We prefer to orind
while the grinding-wheel follows the pitch-

ime with a downward movement and therel

fore, for each re-setting. the wheel is raised

Lo be opposite the high end of.the thread,
~after which it is set mto the same and the

compound feed-motion by table and carrier
18 caused to resume. A gnge 53 adjustably
mounted on the rail. aids the determination
of the extent of these succossive re-settings,
Lhe upright movement of carrier 19 de-

seribed before as proceeding from worm-

wheel 36 and worm 37 and wherehy tha

| grindingwheel is caunsed to follow the pitch

of the serew, is rather slow and therefore
means have been provided whereby, for set-

ting the grinding-wheel and for moving 1t

vertically with respect to the work, carrier
1Y may be moved more quickly by hand and
at which fime worm-wheel 86 and worm 37
are not used for the purpose. These moeans
consist of a hand-wheel 54, loosely miounted
and of an arm 55 rigidly connected to shaft
S0 which earvies worin-whee] 3.
carries a locking-pin 56 which may be ma-

nipulated by means of a handle 57 to enter

1into any one of a number of holes 58 pro-

vided in the hub of the hand-wheel and

whereby, when said pin occuptes one of
these holes, soid hand-wheel is positively
locked to shaft 35. On its rvear side, the

hand-wheel carries a worm 597 endwise con-

fined, but free for rotation, said worm en-
gaging a worm-wheel 61, rigidly mounted
upen a hollow shaft 62 which carries pinion
44 and 1s sleeved upon shaft 35 and sup-
ported in a bearing 63 forming part .of
it will now be seen that if
hand-wheel 54 by means of pin 56 is locked
to shatt 35 so as to be driven by it, and
power-driven worm-shaft 38 is caunsed to
rotate, machine-operated change of position

L]

to follow the pitch-line, is had by means of

~arrier 19 which is moved by pinion 34 on

01 the grinding-wheel, whereby it is caused.

80

100

105
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110

115

120

195
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hollow shafi 6.

“hand-wheel 54 to which it is held by worm-

{1

i5
“manipulated divectly: by the hand-wheel

_lmpect to the work.

29

‘may be quickly raised or lowered.
the hand- wheel is used in this manner for

means o

wheel 61 and worm 59. If the quicker,
hand-operated mov ﬂmen{ of carrier 19 .1s

“desired for the purpose of setting the grind-
mg-wheel and for adjusting 1{:« pmht}_mf
'ﬂhow table 13, hand-wheel 54

19 chigeon-

nected from power-driven shaft 35 Dy ma-
nipulation of locking-pin 58 by means of its
handle 57, after which the ovinding-wheel

When

setting the grinding-wheel, power-operation
ot shatt 35 is pmterab]y 51013 ed by use of a
conveniently loeated clutch qnd shatt 02 is

until the erinding-wheel apgl(mchm the de-

siréd nmltlon 2 ftor which Tocking-pin 56 3 s

t~rned into the nearest onec of holes 58
’Hns manipulation is sufficient for 1*"19“01@7
raising or lowering the grinding-wheel with
“Closer Mhuqtnmnt
necessary to set the wheel exactly to the cut
is had by fartlr votation of shaft 62 ob-
talned b{y

a suitable wrench, whereby, b}

~means of woérm-wheel 61 on &md Sh“ift b._.?

30

- must stop eaclr time as soon as the end of the:

4()

| Cft]]

additional movement of Lilll‘l@l 19 48 had

until the grinding-wheel 1s m the exact posi-

tien desirved Dor grinding. |

When as in the case shown, the “screw-
thread to be ground does not run out in the
open, that i1s extend to the edges of surface

9 1n Whlch 1t 1s contained, 1‘0tatmn of table

18 25 well as the movement of carrier 19

thread and the gnhdnw -wheel  come to-
gether. This 1s prefﬂmb vy done automatl-
and by means of a stop 64 adjusted te
1*1:11*-{1 position on table 13 and which by
means of a trip-lever wdchaunism 65 acts
apon a clutch adapted to control operation
of a general driving-shaft from whigh the

'_ {)p{,mtmn of shafts 16 aud 49 proceeds.

45

Lkt
N

60

limited grinding-contact and to fit the pi
The method Wmﬂd'

The nse of customary means for el nOMME
speeds and for reversing motions, analogons
to similar constructions in machine-tools is
pumuned but since such means may be ap-
phea o various ways they are not shown 11
de 514 |

T

Lozawﬂemema:w thread on the o

body A, is ground in a siniilaxy wam
ever since the door 18 not s heavy,

machine-tool of the lathe-type may be used,
by the chuck of which the door is held.
The grinding-wheel 1s supported In an anal-
ogous manner, that is in one which permits
the grinding-spindle to. be adjusted in the
directions here described, so as to obtain

ch
of the screv-thread.
however be substantially the same swhen
used under the arrangement and with the
means alluded to and would produce

said shaft bun r driven by

manipulation of worm _.:_}‘} by

. 0o
-thh 18 ﬁtted to the opening In the safe-
How-

a heht er

———— - S oS AR .

Iy mdlh that 1s conicau,

contains the thread past u rotary g

contact being limited and lying

the !

412

same results as contemplated by Qur mven-

' tiom,

- 3Wiille ag
15 lodated 1 an annuLu‘ smfaf'e tapermg
disy }-'}wd
same procedure is followed 1f the ihread
were to be eround in a cylindrical surface.

In other wor dm the thread is.ground as 1f 1t
WOre cwtumd n a C}]l]ﬁldI‘lC&l surface anc

iapvz is not considered.
‘with this difference

A true screw-line

esults nevertheless,

shown the thread (o pe fnished.

t.ll o

75

mewu' that the threqd hecomes deeper as

1t appmaehes the inner edge of surface 9,

which however 1s not ob]ect1onable, pro-—
vided the thread is started deep enough at
the Llrwqi diameter of the taper.

Having described our 1111?‘&111:1011 we dmm
45 nﬂﬂ.f |

ari;wc& which cmms’ts of carrying such a

surface around a rotating Glmdmg-wheel
atio correspond-

oL 10V ing this latter in a
ing to the pitch of the surface and 1 a di-

rection at an angle to the plane in which the

sirface moves and of maintaining grinding
contact w mlﬂ these movements 0+ or mdmfzr-
wi :-:}el and of surface proceed.

2. "The method of grinding a screw- -thread

The method of grinding c«»t,reW~—1;>'1tc"l'1edl-'

80

&3

40

which consists of moving tve surface which

orind-
ing-wheel which is tilted with its. ﬂa,t s1de
at an angle to the surface on which the wheel
orinds and with the axis of its rotation

| 10&&1:@6 in a plane disposed at right. angles

to the pltch of the screw-thread.

95

100

3. The method of grinding screw-threads .
wmvh consists of carrymw tho surface which
is to contain the thread “around rotating .

orinding-wheel, of moving this latter mn a
105

ratio c()ue%}mndnw to - the piteli of the
thread past this surface ‘md 1m a direction

-t right angles to the plane in which the sur-
orinding

face moves aud of maintaining
contact while these movements of
wheel and of surface proceed, said

nlmdmﬂ

at, the end
of n 1 qu of the ﬂrmdmo wheel which

when ﬂ”%mded interseots mth the axis about

k:

swhichk the surface which Iecewes the thread

roi R ag ﬁﬂr? which also lies in a plane dis-
E‘} I k'*"‘ ﬂ“‘ "‘“ h'[; a]‘lt}[{?% {G— tlle plt‘:-h 11116 O:E th@
auh R 7‘11 ead -

o 1*111(.[111 .

110

The met]'md of, producmn- by grmdmn"_'_ .

. mmew thread in an annnlar, tapering -sur=': . -

face, which consists of carrying this Surfdceﬁf?-zu’.l’_?Q._ff o

aron:d a rotating grinding-wheel while this
latter moves past this surface in a direction

parallel to the axis of rotation of this sur-

t faceand in a ratio corr espondmg to fhe pltch
the |

of the thread.

thread by the compmmd feed motions of an
object-supporting carrier which has a ro’ra,ry
motion and of a rotating O‘rlndmg—wheel
which moves in a hinear dlrec’rmn. the Ino-

125
5 The niethod of producmg a Screw- T

130
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