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BROS. COMPANY, OF WORCESTER, MASSACHUSETTS, A CORPORATION OF MASSA-

CHUSETTS.
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984,370, Specification of Letters Patent. >atented Feb. 14, 1911.
Application filed December 21, 1907, Serial No. 407,524,

To all whom it may concern:

Be 1t known that I, I'rep IC HeNnricgsox,
a citizen of the United States, residing at
Worcester, in the county of Worcester and
State of Massachusetts, have mvented a new
and useful Gearing for Lathes, of which the
following 1s a specification.

This invention relates to a screw cutfing
lathe adapted to cut threads both by (h
English and by the metrie system. It has
heretofore been proposed o eub metric
threads on an ordinarvy lathe by making
rather elaborate changes in the gearing;
that is, takinng oft several gears and substi-
tutine other gears tor them.

The pr 111(*11).-,11 objects of this mnvention are
to provide a construction especially adapted
for the above mentioned purpose, in which
the ordinary method of cutting threads ac-
cording to the English sy stem will not be
modified in any material ay, and yet 1n
order to change the lathe over so as to cut
threads by the metric system the only thing
necessary to do will be to ch ange cortain
oears by shifting levers connected with them
co that it will be entirely unnecessary to re-
move aly gears and leL:l(‘t‘ them by others,
and the parts will be left 1 such condition
that they can be changed back for English
thread-cutting n an eqlmlly stimple manner
and that the rod may be driven m either case
without making any change except the
usual one. This 18 .:qumlphshed according
to the present mventlon 1 a very s 1111[)1{‘
manner w il’hont adding greatly to tht, nun-
ber of parts of the 11“1.;1(*111110.. and by means
of connections by which instead of driving
the lead serew or feed rod dirvectly thmuﬂ‘h
the shaft on which the speed change-gear
bank 1s mounted as for cutting 1*11]“*1]%11
threads, the screw or rod is driven in the op-
posite way to cut metric threads. That is,
power is transmitted to the bank of gears,

and from that mdirectly through the shaft

on which 1s the pinion to be connected with
said bank of gears, then back to a gear which
in this case prefer a,bhf rotates looc-elv on the
oear bank shaft, and from it to the lead
serew or feed rod. In thisway the necessary
ratios are sccured for the metrie system lw
the employment of mechanism ordinavily
used for the Knglish system.

Further objects and advantages of the 1n-
vention will appear hereimafter.

Reference 1s to be had to the accompany-

 ing drawings which show a preferred form
of the mvention, and in which—

Fioure 1 18 a side elevation of the head-
end of a screw mthnw lathe embodying this
mvention. Mg, 2 13 an elevation showing a
portion ot the same with parts broken away
showing intertor construction. Fig., 3 1s a
sectional view on the line 3—3 of Ifig. 2, and
Ifie. 4 1s a fragmentary end elevation.

The invention is shown as applied to a
high speed lathe 9 of a type in which power
is Cransmitd ed from the spindle (not shown)
through gearing 10 to power transmitting
devices 11 pwlm ably comprising a ‘-qu,(l
change moulumam, the detalls of Wlll(‘h are
not lwtmn described, as they constitute no
part of this invention, and as they may be of
any known ov desired type. The speed
chrange mechanism 18 shown as mounted 1n a
speed box 12 seeured to the frame 13 of the
machine. The power is transmitted from it
to a gear 14 mounted to turn freely on a
stud 15, Tor cutting English threads in the
(:.u]ilmw way, this gear umahoa with a gear

© pinion 16 mmm ted on (he ordinary stid-
ing yvoke shaft 17 so as to turn the same.
This shaft is ¢ mmet'ivd with a gear 18 adapt-

ed to transmnt power m a well Lm;mn way to
.Lmv desived qne of the bank of gears 19 on
a eear bank shaft 20, which carries a hub 21
which may be caused to rotate with the shaft
20, as will be described, and which is pro-
vided with a keyed shding gear 22 adapted
to mesh with eifher of two oears 24 and 25
on the lead screw 26 and feed rod 27 re-
spectively. The gear 22 15 moved back and
forth by a lever 28 so as to cause the shaft
20 to drive the lead serew when in one posi-
tion and the feed rod when in the other.
The parts so far described are substantially
the same as those ordinarvily employed on
lathes of this type for cutting Iinelish serew-
threads, and they are shown herein in order
to illustrate how this invention may be ap-
plied to one type of lathe.

According to this invention, the lathe is
provicded with means w]mr(.,by 1t may be
changed over from the English system to
the metric system without removing or re-
placing any gears ov their connections. In
order to accomplish this, an ordinary lathe
aclapted for culting IEnglish thlmdb, as for
example the one above deseribed, 1s pro-
vided with certain additional features as will

' now be described. In the first place, T have
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found that m orvder to sccure the proper |

ratios and use the bank of gears 19 without
modification, the shaft 20 may be driven
directly from the speed change mechanism
11 instead of through the shaft 17, and that
this may be done 1n such a way as to bring
the proper ratios between the gears for cut-
tine threads by the metric wstem In order
to do this means is provided for throwing
the gear 14 out of mesh with the gear 16 and
simultaneously connecting the shaft 20 with
the speed chfuwe mechanism 11 thr ough cer-
tain gearing, which will be described herein-
‘lﬂfz‘l and in addition to that, means 1s pro-
vided whereby the -hub 21 may be discon-
nected from the shaft 20 so that it will ro-
tate thereon but independently thereof, be-
ino driven directly from the shaft 17 which
of course in turn i this case 1s driven from
the bank of gears on the shaft 20. In other
words, in order to cut threads by the metric
Svstem on a lathe of this type, the shaft 20
1s driven from the spindle the shaft 17 is
disconnected therefrom and driven from the

;"%hqft 20 through the bank of gears, the hub

91 is disconnected from the shaft 90 so as
to rotate freely and 1s driven from the
shaft 17. In this way by proper ratios be-

tween the several gears for driving the shaft
20, the necessary speeds can be imparted

to the lead screw 26. The way in which this
is done in accordance with the form of the
invention shown in the drawings 1s as fol-
lows:—The gear 16 1s pr ovided with a key
29 sliding in an elongated keyway 30 on the
shaft 17 so that the gear may be moved lon-
gitudinally of the shaft into and out of mesh
with the gear 14. A stud 31 is mounted on
the speed-box or frame of the lathe and pro-
vided with a sliding hub 32 adapted to be
reciprocated by a handle 33. Tlns hub has
a pair of yokes or the like 34 ana 35, one
engaging a collar 36 on the gear 16 and the
othe} engaging a collar 37 on a gear 38
which is provided with a key in an e]mlmted
keyway 39 on the shaft 20, so that the re-
ciprocation of the handle 33 will cause the
two gears 16 and 38 to move along their re-
gpectlx*e shafts in the same dw ection.  When
these cears are moved aleng 1w this way so
as to brnw the gear 16 o
oear 14, {his disconnects the shaft 17 from
the source of power and brings the gear 33

into mesh with the gear 40 Whldl i ixed

with respect to the gear 14 and turns there-
with. It will be seen that now power 1s
transmitted throueh the change speed mech-
anism 11, the gear 14, and gear 40, directly
to the shaft 20, Power will then be trans-
mitted throueh the bank of gears 19 to the
pinion: 18 and shaft 17, which is provided
with a gear 41 prefer ﬂbly located on the op-
posite end ther eof and meshing with a gear
49 on a stud 43. This gear 42 is ¢ (hpted to
mesh with a gear 44 on “the hub 21 when the

1t of mesh with the

084,370

Iatter is i the position shown in Ilig. 2. In
this position 1t will be observed that the hub
21 1s so located that a key 45 on the end of

the shatft 20 turns freely 1n a recessed or

counter-sunk opening 46 in the gear 44.

When, however, the hub 1s mowd to the
right 1 g, 2, the key 45 enters the key-
way 47 1n the lm) 91, so that the hub will
turn with the shaft 20. In the present case,
however, when metric threads are being cut
the hub is rotatable mdependently of the
shaft, but the power is transmitted to the
lead screw and feed rod by the other gear
292 on the hub i1n the manner which has been
deseribed.
nendently of the hub. but is always keyed to
it by the key 470 which slides in an elongated
keyway 48 on the hub. Now it will be seen
that the power is transmitted to the lead
serew or feed rod in a different manner,

namely, from the oear 14 directly to the gear

40, and through the oear 38, shaft 20, bank
of cears 19, gear 18, “shaft 17, gears 4:1 49,
44, hub 21, and then thmunh the ﬁefu A%

in the ordinar v way. On account of this
operation the necessary changes of speed
occurring back of the gear 14 are secured 1n

the usual way, while the ch anges of speed be-

1is gear and the hub 21 ave secured
by the 1 yanle of oears 19, but 1 the reverse
order in the two 'Wc,tﬂmq The changes,
however are secur ed by manipulating ‘the
pmmn 18 as usual.
sary changes to cut the standard threads ac-
(‘01’*(111]0 to the two gystems are of such a
nature th‘u the desired result can be accom-
plished in this way. For example, if a -
pitch lead screw 1s used, as 1s common prac-
tfice in lathes for cutting Tnglish screw
threads, the gears 14 and 40 must have a
certain ratio, as for example, 127 to 100 for
cutting the standard metric threads with
the or dmm’«,r bank of gears which is usually
used for a 4-pitch lead serew, the other gear-
ing being the same as 1s the standard for this
Wpe of lathe. Of course, the ratio of 100
to 127 is one which while necessary in a lathe
having gearing proportions 1m the manner
shown in these dr awings, yet will be varied
1 accordance with the 1eqm1 ements 1 the
machine is constructe with other gearing.
It is to be observed that the Tever 28 is
operated in the usual way independently of
whether the lathe 1s adjusted for cutting
English or metric threads, and that all the
other operating arrangements may be the
same as for any standar rd lathe. In ovder to
clmnno the lathe over from IEnglish to
metnc 11 is only mnecessary to shift the
handle 33 and to swing a lever 50 which is
connected with a collar 51 to slide the gear
44 and hub 21 back and forth so as to bring
the keyway 47 thereof into and out of en-
oagement with the key 45. It is also to be
observed that the shifting of either one of

tween tl

The gear 22 1s shiftable inde-

T find that the neces-
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these handles or levers 33 50 without
moving the other cannot possll)h result 1n
any ddma% to the machine, because 1t the
handle 33 1s shifted to the postition for cut-
tine metric threads, the gear 88 will be in
mesh with the gear 40 50 as to turn the shaft
20, while, 1f the handle 50 is shifted to the
English position, the key 45 will be in en-
gagement with the keyway 47, and the rota-
tion of the shaft 17 from the shaft 20 will
simply rotate the gears 41 and 42, but will
not transmit that rotation to the oear 44 be-
cause 1t 1s out of engagement with the oear

42.  On the other h.;md, if the handle 33

ey 15
m the English position and the lever 50 in
the metric position, power will be trans-
mitted to turn the shaft 17 and the shatt 20
therethrough, but the shaft 20 will not turn
the hub 21 beeause its key 1s out of engawe-
ment with the keyway, but the gear 42 which
1s turned by the shaft 17 will operate the
hub at a simgle speed 1ndependently of the
position of the sliding yoke gear 18.

While T have illustrated and described a
preferred form of the mvention, I am aware
that many modifications may be mace there-
in by persons skilled in the art without de-
parting from the scope of the mvention as
expressed in the claims. Therefore, I do
not wish to be limited to the particular type
of machine, nor to the details of construc-
tion shown, but

What I do claim 1s:—

1. In a lathe, the combination of a lead
serew, a shaft, a bank of gears thereon, o
second shaft, a gear connected with saic
second shatft and adapted to mesh with said
bank of gears, a %e(,on(l oear on the seconc
shatt, means for t 111&11111[1115; power (o sal
cecond oear, means connected with the first
shaft for transmitting power to the lead
screw, means for fhsmnnoctmﬂ the hl%t
named means for driving the second gen
and means cooperating with pavt of ml
first named means for transmitting power
to the first named shatft lndt-'-pvnﬂvutlv of
the second shaft.

2. In a lathe, the combimation of a lead
serew, a shaft, a second shaft, means operit-
tively connecting the second Hll:l“ with the
first shaft, a %peed change mechanisn, means
for transmitting power tosaid shaft from the
speed change mechanism, means connected
with the first shaft for transmitting power
to the lead screw, means for disconnecting
the speed change "mechanism from the sec-
ond shaft, and means cobperating with part
of the first named means for fransmitting
power to the first named shaft independ-
ently of the second shaft.

3. In a lathe, the combination ol a gear
bank shaft, a ahdmﬂ yoke shaft, nieans for
tlfmqmlttmo power to said %lulmﬂ yoke
shaft mdepondently of the gear lmnh shaft,

means for rendering said means inoperative

3

Lo transmit power to the shding yoke shaft,

means cooperating with part of the first
11‘111'1(*(1 means for transmitting power to the
- bank shaft, a hub on the ocar bank
alnilj a gear on the hub, means for (115{ O-
neeting the cear on the hub from the gear
hank sh aH Lm(l means on Hl@ %l](]lll” \'{)LL‘
<hiatt for t
the hub wlwu it is so (ll%t 01‘11'11‘(*[&1

4. In a lathe, the combmation of a gear
bank shaft, a sliding yoke shaft connected
with- the gear bank shaft, means for trans-
miltine power to said ’%]1([111“ yvoke shatt,
means for (llammn(‘*chnu the %]l(llll“ VU]\.(‘
shaft from part of the power transmitting
means, and for conneeting said power trans-
mitting means to the gear bank shaft, a hub
acdapt tedd to slide on the oear bank shaft and
lmwn.{: a key-way, o me on the gear bank
shatt adapted to engage the key-way i one
posttion of the lmh, and means (}l)tmtotl by
the sliding voke shaft for transmitting
power to said hub to turn it when said hub
15 1n position in which the key does not en-

gage the kev-way.

In a lathe, the combination of a feoed
wd, a lead serew, a gear bank shaft, a slid-
ine yoke shaft connected thevewith, a gear
l.wlmn a oear tor transmittineg power to
the ﬂeu on sald shding voke %lml t. means
for disconneeting the last named oear from
the gear or the %lllhﬂ“ vole shaft, means for
tmmlmllmn power (o the aeaY hank sl aft,
1 hub slidable on the gear bank shaft and
adapted to be connec ted to rotate with it in
one position thercof and to rotate 1independ-
ently of 1t in another, a gear slidably mount-
e on said hub adaptul to transmit power
Lo the lead screw 1 one position and to the
feed rod 1n another, and means connectod
with the shiding VULG shaft for rotating the
hab when it is free to rotate e }ﬂmlﬂmlv
m] th(" cear bank shaft.

In a lathe, the combination of a shaft,
)| %{*mnd shaft connected with H:ti(l first
shaft, & gear thercon, a gear for transmit-
ting power to satd gear on the stumd shaft,
means for <11Hm1mv(=tmn said gears, menns
for transmittine power (o the [11*-,1 naned
shaft, a hiub movable to two positions on the
st shaft it ene ot which it rotates with
said shaft and 1 the other mdependently of
it, 1 gear on sard hub, and mean= connected
with {he cccond shaft for mmamng Al 1ro-
tatig satd gear when m pesition {o rotate
111([01)911(1011ih of the first shaflt,

In a lathe, the combination of a ‘all‘lﬂ'
A banh of gears thereon, a second shaft.
cear connected with said second shaft .111{1
M]al)l(r] to mesh with said hank of gears,
means  for transmifting power to  <aid
second shaft, means Tor disconnecting said
power fransmitiing means, means for {rans-
mitting power to the first named shaft, o
hub movable to two positions, i one of

o
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a gear on the feed rod and a

AL

which 1t votates with said shatft and 1 the
other independently of it, a gear on sald
hub, and means connected with the second
shaft for engaging and rotating said gear
when 1n 1)0%1’r1011 to rotate 111(:1{31){}11(1 ntlv of
the first shaft, said means (*01111“}11511@ a gear
fixed to the second shait, and a gear con-
necting 1t with said hub.

S. In a lathe, the combination of a shaft,
a bank of gears thereon, a second shaft, »
liding yohe oeay connected with said second
haft and adapted to mesh with said banlk
of gears, means for transmitting power to
said second shaft, means for disconne cting
said means, means for transmitting power to
the first named shatt, a hub mevable to two
positions on the first shatft n one of which
1t 1s rotatable with 1t and the other inde-
pendently of 1it, and a gear connected with
the second shaft for meshine with said
on the hub when in position to rotate in-
dependently of the first shati and out of
mesh with 1t when the bub 18 1n position to
rotate with the first shatft.

9. In a lathe, the combination of a shaft,
a lead screw, a feed rod, a second <haft,
nieans 1o Conn(,(,tnm said second shaft with
the first named shaft and disconnec ting 1t
therefrom, means for transmitting power to
snid second shaft, means for tr ansmittinﬂ'
power from the first named shaft, a hub
movable to two positions on the first shaft
in one of which it is rotatable with 1t and
the other 111dependen‘ih of it, a gear on the
hub, a gear connected with the second shaft
for meshing with said gear on the hub when
in pomuon to rotate 11'1dependultlv ot the
first shaft and out of mesh with 1t when

I'ﬁ

E'.D

“the hub 1s 1n position to votate with the first

shaft, a lever for shifting said hub, & gear
slidably mounted on said hub to be rotated
thereby, a second lever for shding said gear,
cear on the
two gears bemo 1N POSl-
tion to mesh with the slidable oear on the
hub, one when it is in one position and the
other when it 1s in the other position.

10. In alathe, the combination of a shaft,a
bank of gears thereon, a second shaft, two
oears connected with said second dmft,, one

adapted to mesh with said bank of gears, a
oear for transmitting power to the other
gear on sald second %Imﬂj means for tra ns-
mitting power to the first named shaft in-
dcpel’ldentlv of said eears, two 1mdependent
oears, a gear on the first named shaft acapt-
ed to mesh with either of the two last named
gears, and means for moving the gear on the
first shaft to simul {‘111901151\? engage 1t with
one of said two gears and disengage it from
the other.

11. In a lathe, the combination of a par
of gears mounted to rotate together, a pair
of shadftsj a speed changing device connect-
ing said shafts, gears shda,bly mounted on

lead screw, said last

:’f

- gald shatts

oear

084,370

and rotatable with them, cach of

sald gears being adapted to mesh W1t11 one
of the first 11"11111311 gears means for simul-

aneously bringing one of said gears on the
shafts into mesh with one of the first named

ocars and the other out of mesh with the
othu n lead 5:;1ew and means connected
with one of sald shafts for operating the
lead screw.

12. In a lathe, the combination of a pair
of gears mounted to rotate together, a pair
of shafts, .;1 speed changing device connect-
ingo said shafts, cears 5]1(]{11)]3?' mounted on

saidl ilwﬂs and rotatable with them, each
of said gears being adapted to mesh with
one ot the first named gears,
simultaneounsly bringilng one of said 0ears

mto mesh with one of the first named oears

and the other out of mesh with the other,

a lead screw, a gear connected with the lead
screw for opelatmo 1t means mounted on
one of said shafts for operating the last

named gear, sald means being op(,mted di-

rectly b the shaft on which it is mounted
when power 1s transmitted thereto through
the other shaft and operated by the other
shaft when power 18 tmn%mltted to the other
shaft through the shaft carrying said means.

13. In a lathe, the combination of a pair
of driving gears ‘mounted to rotate together,
a pair ox %11.:1ft5 a gear slidably 1 nounted on
each of said shafts and adapted to rotate
it, means for meshing one of said sliding
cears with one of the dlwlm oears and the
other sliding gear with the other driving
oear, sald %]]dlllﬂ gears being so located that
only one of them can be in mesh with its
driving gear at the same time, speed chang-
1110 mechanism between said Shftft%, il ]{,a,d
screw, means for transmitting power to the
lead screw comprising a hub on one of said
shafts, means whereby said hub is rotated

vith the shaft on which it is mounted when
the gear on the other shaft 1s 1in mesh with
1ts dll\fl o ocear, and means whereby said
hub is rotated independently of the shaft on
which it 1s mounted when the shaft on which

| the hub is mounted is rotated directly by 1ts

driving gear.

14. In a screw-cutting lathe, the combina-
tion of speed ch{moma demcesj 4 gear con-
nected therewith to 1 recelve power therefr om,
a second gear fixed to the first gear and hav-
ng a definite ratio thereto, £ o shafts, one
of which constitutes a gear bank shaft,
means for connecting each of said shatts
with one of said gears, a bank of gears on the
cear bank f:‘hflft means connected with the
other shatft for rotating it from said gear
bank shaft, a lead screw, means connected
with said nc—* 1 bank shaft for turning the
lead-screw, ‘and means connected with the
other shaft for operating the lead -screw
when the gear-bank shaft i1s directly con-

nected with one of the first named oears.

means for
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15. In a screw-cutting lathe, the combina-
tion of devices for tr ﬂTlSﬂllttlI‘lﬂ power from
the head-spindle, a gear connected  there-
with to receive.power therefrom, a second
gear fixed to the first gear and h.:wmn aralio
thereto of 100 to 1‘7’f,, a gear banlk %lmtt Al

second shatt, means for connec ting each ot

said shafts with one of said ﬂeub, a bank |

of gears on the gear bank shaft, a gear con-
nected with the other shaft for nmshmn with
the gears of said bll]lx a lead screw, means
oper ated by said gear bank shaft for turn-
ine the lead 5t1(w and means opeiated by
the other shaft for rotatine the lead serew
when the gear bank shaft is clivectly con-
nected with one of the first named gears.

16. In a screw-cutting lathe, the combina-
tion of power tmnsnuttuw dwlu,& 1 oear
connected therewith to receive power there-
from, a second gear fixed to rotate with the
first 00 ar and h.-_wmﬂ a cefinite ratio thereto,
a gear bank shaft, means for connecting the
gear bank shaft with said second oear, a
bauls of oears on the gear banl shaft, a sec-
ond shatt t, a gecar connected with the second
shatt and MLLpiOu to mesh with the gears on
the gear bank shaft, a lead screw, means con-
nected with the ﬂear bank shaft for tur ning
the lead screw, and means connected with
the second shaft for operating said turning
means.

17. In a screw-cutting lathe, the combina-
tion of power tmnbmlttmﬂ de*x,"l(,eaj a gear
connected therewith to receive power there-
from, a second gear fixed to rotate with the
first gear and havmn a ratio thereto of 100
to 1‘3’( . oear bank slmlt means Lor connect-
nge the ﬂeal bank shaft with the smaller of
said gears, a bank of gears on the gear banls
shatt, a second shaft, a gear connected with
the sccond shaft and ada,ptul to mesh with
the gears on the gear bank shaft, means for
ttllnmﬂ the lead screw from the oenl banl
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shaft, and means connected with the second
shaft for operating said turning means.

I8, In a screw-cutting lathe, Lhe combina-

(ton of power hansmlltuw {h*vwc% aogear
connected therewith to recelve n(;wu' there-
from, a second wear fixed to rotate with the
first gear and having a definite ratio thereto,
a gear bank shalt, means for connecting the

ar bank shafl with said second gear, a
lnuh of eears on the gear bank ‘-nll.dit._,.d S
ond %lmlt means Tor cdriving the second
shatft from the cears on the gear banl shaft,
a lead serew, means upu”m,d by the gear-
bank shalt hn Lrrning the lead serew, means
connected with the second shaft for 01)(31‘1t-
g sald turning means, and means for dis-
connectinge the eear bank shaft from said
second gear and simultaneously connecting
the second shaft with the first oear.

19, In a screw cutting latht,, the combina-
tion of power [mnsuuttln devices, a gear
conneeted therewith to reccive power there-
from, a second vear fixed to rotate with the
first ;__;}{ul cand having a definite ratio thereto,
@ gear bank shafl, means for conneeting the
aear bank shatft with said second gear, gears
o the gear hank shaft, a second sh alt NeANS
conneeted with the second shalt for trans-
mitting power thereto from the gear bank
shatt, a screw or rod, means on the ¢ oear banlk
shaft for turning the screw, ot 1'{}(1 Meals
connected with the second shaft for opcmt-
me satd twmine means, and means for
sinultancously {[15({}11110(3'.111” the turning
neans from the second shatt and oper atwuly
connecting 1t with the eear bank shaft.

In te%iunom whereof T have hereunto set
my hand, m the presence of two subscribing

witnesses.
FRED I TLENDRICKSON.
Witnesses:
AL LG Ifay,

C. FFonristr Wessox.
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