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To all whom it may concern:

Be it known that T, Fres K. [Hexnricksox,
a citizen of the United States, vesiding at
\Vouc‘stu, in the county of Worcester and
State of Massachusetts, have invented a new
and useful Gearing for Lathes, of which the
following is a \pouh(“m()n

This invention relates to a screw (uffmo
lathe adapted to eut threads both by the
Lnglish and by the metric system. It has
heretofore heen proposed to cut metric
threads on an ordinary lathe by making
rather elaborate changes in the gearing;
that is, takinig ofl several gears and substi-
tuting other gears for them.

The prine Ipdl objects of this invention 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 system will not be
modified in any material w ay, and vyet in
order to change the lathe over so as to cut
threads by the metric system the only thing
necessary to do will be to chunge certain
gears by shifting levers connected with them
<o that it will be entirely unnecessary to re-
move anly gears and leld(‘(‘ them by others,
and the parts will be left in such condition
that they can be changed back for English
thread-cutting in an (‘qlld“‘\f stmple manner
and that the rod may be driven in either case
without making any change except the
usual one. This is a(‘c()mpllshed according
to the present iuvention 1n a very %1mplo
manner without adding greatly to the num-
ber of parts of the machine, and by means
of connections by which instead of drivi ing
the lead serew or feed rod directly thmnfrh
the shatt on which the speed change-gear
bank is mounted as for cutting Envllsh
threads, the screw or rod is driven in the op-
posite way to cut metric threads. That 1s,
power is transmitted to the bank of gears,
and from that indirectly through the “shaft
on which is the pinion to be connected with
said bank of gears, then back to a gear which
in this case prefer ab]v rotates ]oocolv on the
gear bank shaft, and from it to the lead
serew or feed rod. In this way the necessary
ratios are secured for the metric system by
the employment of mechanism ordinarily
used for the English systen.

Further objects and advantages of the in-
vention will appear hereinafter.

Reference is to be had to the accompany-

Specification of Letters Patent.

Patented Feb. 14, 1911.
Serial No. 407,524,

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

Iigure 1 is a side elevation of the head-
end of a screw cutting lathe embodying this
invention.  Fig. 2 is an elevation showing a
portion of the same with parts broken away
showing interior construction.  Fig. .) is a
seetional view on the line 33 of 1410 9, and
Ifig. 4 is a {fragmentary end elevation.

The invention is shown as applied to a
high speed Tathe 9 of a type in which power
i3 l!dllsllll“(‘d from the spindle (not shown)
through gearing 10 to power transmitting
deviees 11 pwtel ably comprising a spLul
change nwclmmsm, the details of whlch are
not lerein described, as they constitute no
part of this invention, and as they may be of
any known or desired type. The speed
change mechanism is shown as mounted in a
speed box 12 secured 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, For cutting Inglish threads in the
mdimuv way, this gear lneshos with a gear
or pinion 16 mounted on (he ordinary slid-
ing yoke shaft 17 <o as to {urn the same.
This shaft is connected with a gear 18 adapt-

ed fo transmit power in a well l\nm\ n way to
any desived que of the bank of gears 19 on
a gear bank shatt 20, which carries a hub 21
which may be cqused to rotate with the shaft
20. as will be described, and which is pro-
vided with a keyed sliding gear 22 adapted
to mesh with either of two cears 24 and 25
on the lead screw 26 and feed rod 27 ve-
spectively.  The gear 22 is 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 ave substantially
the same as those ordinarvily employed on
Lathes of this type for cutting nglish 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
provided with means whereby it may be
changed over from the Tnglish system to
the metric system without removing or re-
placing any gears ov their connections. In
order to accomplish this, an ordinary lathe
adapted for culting English tlumds, as for
example the one above. described, is pro-
Vided with certain additional featnres as will
now be deseribed. In the first place, T have
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found that in ovder 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 in such a way as to bring
the proper ratios between the gears for cut-
ting threads by the metric system. 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 change mechanism 11 through cer-
tain gearing, which will be described herein-
after, and in addition to that, means is 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-
ing driven directly from the shaft 17 which
of course in turn in this case is-driven from
the bank of gears on the shaft 20. In other
words, in order to cut threads by the metric
system on a lathe of this type, the shaft 20
is driven' from the spindle the shaft 17 is
diseonnected therefrom and driven from the

‘shaft 20 throngh the bank of gears, the hub

21 is disconnected from the shaft 20 so as
to rotate freely and is driven from the
shaft 17. Tn 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 is as fol-
lows:—The ‘gear 16 is provided 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. This hub has
a pair of yokes or the like 34 and 35, one
engaging a collar 36 on the gear 16 and the
other engaging a collar 37 on a gear 38
which is provided with a key in an elongated
kéyway 89 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-
spective shafts in the same divection. When
these gears are moved aleng iw this way so

as to bring the gear 16 out of mesh with the

gear 14, this disconnects the shaft 17 from
the source of power and brings the gear 38
into mesh with the gear 40 which 1s fixed
with respect to the gear 14 and turns there-
with. Tt will be seen that now power is
transmitted through the change speed mech-
anism 11, the gear 14, and gear 40, directly
to the shaft 20. TPower will then be trans-
mitted through the bank of gears 19 to the
pinion 18 and shaft 17, which is provided
with a gear 41 preferably located on the op-
posite end thereof and meshing with a gear
49 on a stud 43. This gear 42 is adapted to
mesh with a gear 44 on the hub 21 when the
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Iatter ts in the position shown in Ilig. 2. In
this position it will be observed that the hub
21 is so located that a key 45 on the end of
the shaft 20 turns freely in a recessed or
counter-sunk opening 46 in the gear 44.
When, however, the hub is moved to the
right in Fig. 2, the key 45 enters the key-
way 47 in the hub 21, so that the hub will
turn with the shatft 20. In the present case,
however, when metric threads are being cut
the hub is rotatable independently of the
shaft, but the power is transmitted to the
lead serew and feed vod by the other gear
22 on thie hub in the manner which has been
deseribed.  The gear 22 is shiftable inde-
pendently 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 gear 14 directly to the gear
40, and through the gear 38, shaft 20, bank
of gears 19, gear 18, shaft 17, gears 41, 42,
44, hub 21, and then through the gear 22
in the ordinary way. On account of this
operation the necessary changes of speed
occurring back of the gear 14 are secured in
the usual way, while the changes of speed be-
tween this gear and the hub 21 are secured
by the bank of gears 19, but in the reverse
order in the two systems. The changes,
however are secured by manipulating the
pinion 18 as usual. T find that the neces-
sary changes to cut the standard threads ac-
cording to the two systems are of such a
nature that the desired result can be accom-
plished in this way. TFor example, if a 4-
pitch lead screw is used, as is common prac-
tice in lathes for cutting English 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 ordinary bank of gears which is usually
used for a 4-piteh lead screw, the other gear-
ing being the same as is the standard for this
type of lathe. Of course, the ratio of 100
t0 127 is one which while necessary in a lathe
having gearing proportions in the manner
shown in these drawings, yet will be varied
in accordance with the requirements if the
machine is constructed with other gearing.
Tt is to be observed that the lever 28 is
operated in the usual way independently of
whether the Iathe is adjusted for cutting
Tnglish or metric threads, and that all the
other operating arrangements may be the
same as for any standard lathe. In order to
change the lathe over from Iinglish to
metrie, it is only necessary to shift the
handle 83 and to swing a lever 50 which is
connected with a collar 51 to slide the gear
44 and hnb 21 back and forth so as to bring
the keyway 47 thereof into and out of en-
g@agement with the key 45. It is also to be
observed that the shifting of either one of
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these handles or levers 33 or 50 without
moving the other cannot posslb ¢ result in
any ddma% to the machine, because if the
handle 33 is shitted to the position for cut-
ting metric threads, the gear 38 will be in
mesh with the gear 40 50 as to turn the shaft
20, while, it the handle 50 is shifted to the
E ng]lsh posﬂzlon, 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 gear 44 be-
cause it is out of engagement with the gear
42.  On the other hand, if the handle 35 is
in the KEnglish position and the lever 50 in
the metric position, power will be trans-
mitted to turn the shaft 17 and the shaft 20
therethrough, but the shaft 20 will not turn
the hub 21 because its key is out of engage-
ment with the keyway, but the gear 42 which
is turned by the shaft 17 will operate the
hub at a single speed independently of the
position of the sliding yoke gear 18.

While I have illustrated and described a

5 preferrved form of the invention, I am aware

that many modifications may be made theve-
in by persons skilled in the art without de-
parting from the scope of the invention 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 is:—

1. In a lathe, the combination of a lead

5 serew, a shaft, a bank of gears thereon, o

second shaft, a gear connected with said
secoud shatt and adapted to mesh with said
bank of gears, a secon(l gear on the second
shaft, means for t m,snntt,mg power to said
cecond gear, means connected with the first
shaft for transmitting power to the lead
screw, means for (hs(onnectmg the first
named means for driving the second gem
and means codperating with part of said

5 first named means for transmitting power

to the first named shaft mdopon(h'utlv of
the second shaft.

2. Tn a lathe, the combination of a lead
serew, a slmft, a second shaft, means opera-
tively connecting the second shaft with the
first shaft, a spocd change mechanisny, 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 cotperating with part
of the first named means for transmitting
power to the first named shaft independ-
ently of the second shaft.

8. In a lathe, the combination of a gear
bank shaft, a sliding yoke shaft, nieans for
transmitting power to said sh(lmﬂ yoke
shaft independently of the gear bhank shaft,
means for rendering said means inoperative

8

to transmit power to the sliding yoke shaft,
means coiperating with part of the first
mmod means for transmitting power to the
gear bank shaft, a hub on the gear bank
slmit a gear on the hub, means for discon-
nee hnu the gear on the hub from the gear
hanl slnt( and means on the shiding vol\o
shaft for tl.msmlttme, power to the gear on
the hub when it 1s so disconnected.

4. In a lathe, the combination of a gear
banle shaft, a sliding yoke shaft connected
with: the gear bank slmlt means for trans-
milting power to said sh(ling voke shaft,
means for disconnecting the sliding yoke
shaft from part of the power transmifting
means, and for conneeting said power trans-
mitting means to the gear bank shaft, a hulb
A(ld])[(‘(l to slide on the gear bank shaft and
having a key-way, a 1\0\7 on the gear hank
shatt .1(lapl('(| to engage the key-way in one
position of the lml), and means ()1)(1.1t0<l by
the sliding yoke shaft for transmifting
power to said hub to turn it when said hub
15 In position in which the key does not en-

gnge the key-way.

In a lathe, the combination of a feed
w(l, a lead serew, a gear bank shaft, a slid-
ing voke shaft conneeted ther u\wlh, a gear
thereon, a gear for transmitting p()wm' to
the gear on said b]l(]ll]“ voke shaft, means
for (llscunno('lmg the last named gear from
the gear or the sliding yoke shaft, means for
transmitting power to the gear hank sl aft,
a hub slidable on the gear bank shaft and
adapted to be connected to rotate with it in
ene position thereot and to rotate independ-
ently of it in another, a gear slidably mount-
ed on said hub adapted to transmit power
Lo the lead screw in one position and to the
feed rod in another, and means conneeted
with the sliding yoke shaft for rotating the
hub when it is fiee to rotate e} wn(l“ntlv
on the gear bank shaft.

6. Tn a lathe, the combination of a shaft,
a second shatt connected with said first
shaft, a gear thercon, a gear for transmif-
ting power to said gear on the second shaft,
means for (hsu)nm\(tnw satd gears, means
for transmitting power (o the first named
shaft, a hub movable to two positions on the
first shaft in cene of which it rotates with
said shaft and in the other independently of
it, a gear on said hub, and mean= conneeted
with the second shaft for engaging and vo-
tating said gear when in pesition (o rotate
independently of the first shatt.

7. In a lathe, the combination of a shaft,
a bank of gears theveon, a second shaft. a
gear connected with said second shaft and

adapted to mesh with said bank of gears,
means  for transmitling power to  <aid

second shaft, means Tor disconnecting said
power transmitling means, means for {rans-
mitting power to the first named shaft, a
hub movable to two positions, in one of
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which it rotates with sard shaft and in the

other independently of it, a gear on said
bub, and means connected with the second
shaft for engaging and rotating said gear
when in posilion to rotate independently of
the first shaft, said means comprising a gear
fixed to the second shaft, and a gear con-
necting it with said hub.

8. In a lathe, the combination of a shaft,
a bank of gears thereon, a second shaft, a
sliding yoke gear connected with said second
shaft and adapted to mesh with said banlk
of geavs, means for transmitting power to
said second shaft, means for disconnecting
said means, means for transmitting power to
the first named shaft, a hub moevable to two
positions on the first shatt in one of which
it is rotatable with it and the other inde-
pendently of it, and a gear connected with
the second shaft for meshing with said gear
on the hub when in position to rotate in-
dependently of the first shafi and out of
mesh with 1t when the bub ig in position to
votate with the first shaft.

9. In a lathe, the combination of a shaft,
a lead screw, a feed rod, a second shaft,
means for connecting said second shaft with
the first named shaft and disconnecting it
therefrom, means for transmitting power to
said second shaft, means for transmitting
power from the first named shaft, a hub
movable to two positions on the first shaft
in one of which it is rotatable with it and
the other independently of it, a geav on the
hub, a gear connected with the second shaft
for meshing with said gear on the hub when
in position to rotate mdependently of the
first shaft and out of mesh with it when
the hub is in position to rotate with the first
shaft, a lever for shifting said hub, a gear
stidably mounted on said hub to be rotated
thereby, a second lever for sliding said gear,
a gear on the feed rod and a gear on the
lead screw, said last two gears being in posi-
tion to mesli with the slidable gear on the
hub, one when it is in one position and the
other when it is in the othexr position.

10. Inalathe, the combination of a shaft,a
bank of gears thereon, a second shaft, two
gears connected with said second shaft, one
adapted to mesh with said bank of gears, a
gear for transmitting power to the other
gear on said second shaft, means for {rans-
mitting power to the first named shaft in-
dependently of said gears, two independent
gears, a gear on the first named shaft adapt-
ed to mesh with either of the two last named
gears, and means for moving the gear on the
firgt shaft to simultaneously engage it with
one of said two gears and disengage it from
the other.

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

984,370

said shafts and rotatable with them, cach of
sald gears being adapted to mesh with one
of the first named gears means for simul-
taneously bringing one of said gears on the
shafts into mesh with one of the first named
gears and the other out of mesh with the
other, a lead screw, and means connected
with ene of said 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, a speed changing device connect-
ing sald shafts, gears slidably mounted on
said shafts and rotatable with them, each
of said gears being adapted to mesh with
one of the first named gears, means for
simultaneonsly bringing one of said gears

into mesh with one of the first named gears

and the other out of mesh with the other,
a lead serew, a gear connected with the lead
secrew for operating it means mounted on
one of said shafts for operating the last
named gear, said means being operated di-
rectly by the shaft on which it 1s mounted
when power is transmitted thereto through
the other shaft and operated by the other
shaft when power 18 transmitted 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 of shafts, a gear slidably mounted on
each of said shafts and adapted to rotate
it, means for meshing one of said sliding
gears with one of the driving gears and the
other sliding gear with the other driving
gear, said shding gears being so located that
only one of them can be in mesh with its
driving gear at the same time, speed chang-
ing mechanism between said shafts, a lead
serew, means for transmitting power to the
lead serew comprising a hub on one of said
shafts, means whereby said hunb is rotated
with the shaft on which it is mounted when
the gear on the other shaft is in mesh with
its driving gear, and means whereby said
hub is rotated independently of the shaft on
which it is mounted when the shaft on which
the hub is mounted is rotated directly by its
driving gear.

‘14. In a screw-cutting lathe, the combina-
tion of speed changing devices, a gear con-
nected therewith to receive power therefrom,
a second gear fixed to the first gear and hav-
ing a definite ratio thereto, two shafts, one
of which constitutes a gear bank shaft,
means for connecting each of said shafts
with one of said gears, a bank of gears on the
gear bank shaft, means connected with the
other shaft for rotating it from said gear
bank shaft, a lead screw, means connected
with said gear bank shaft for turning the
lead-serew, and means connected with the
other shaft for operating the lead-screw
when the gear-bank shaft is directly con-
nected with one of the first named gears.
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15. In a screw-cutting lathe, the combina-
tion of devices for tmnsnuttmo power from
the head-spindle, a gear connected  there-
with to receive.power therefrom, a second
gear fixed to the first gear and having a ratio
thereto of 100 to 1‘)(, a gear bank shatt, a
second shaft, means for connecting each of
s¢ud shatfts with one of said Oens, a bank
of gears on the gear bank shaft, a gear con-
nected with the other shatft for nn,shmf) with
the gears of said bml\, a lead screw, means
Opemted by said gear bank shaft for turn-
ing the lead su(\w and means operated by
the other shaft for rotating the lead screw
when the gear bank shaft is directly con-
nected with one of the first named oars,

16. In a screw-cutting lathe, the combina-
tion of power tmnsnuttmo dcvmas, a gear
connected therewith to receive power tlere-
from, a second gear fixed to rotate with the
first gear and havmo a definite ratio thereto,
a gear bank shaft, means for connecting the
gear bank shaft with said sccond gear, a
bank of gears on the gear banlk shaft, a soc-
ond shaft t, a gear conneeted with the secoud

shaft and adapted to mesh with the gears on
the gear bank shaft, a lead screw, means con-
nected with the gear bank shaft for turning
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 tmnbmlttmo dcvmex, a gear
connected therewith to receive power there-
from, a second gear fixed to rotate with the
first gear and havm0 a ratio thereto of 100
to 1‘)(, a gear bank snalt, means for connect-
ing the gear bank shaft with the smaller of

said gears, a bank of gears on tlhe gear bank
shaft, a second slmlt, a gear connected with
the second shaft and adaptul to mesh with
the gears on the gear bank shaft, means for
tuunno the lead serew from the gear bank

%]

shaft, and means connected with the second
shaft for operating ~ud turning means.

18, In a screw-cut
tion of power tmnbnnttuw (](‘V](‘LS a gear
connected therewith to receive nowcr there-
from, a second gear fixed to votate with the
fivst gear and ha \'mg a definite ratio thereto,
a gear banl shaft, means for connecting the
gear bank shaft with said second gear, a
Bank of gears on the gear bank shaft, a sec-
ond %lmi means for driving the second
shaft from the gears on the gear bank shaft,
a lead screw, nieans opu“liud by the gear-
bank shaft for tnning the lead screw, means
connected with the second shaft for operlt-
ing said turning means, and means for dis-
connecting the gear bank shaft from said
second geav and simultaneously connecting
(ho bLL()Il(l shaft with the first gear.

. In a serew cutting thlm, the combina-
tmn of power tmnsnnttmo devices, a gear
connected therewith to receive power there-
frony, a second gear fixed to rotate with the
first geav and having a definite ratio thereto,
a gear banle shaft, means for conneeting the
gear bank shall with said second gear, gears
ou the gear banl shaft, a second shalt, means
conneeted with the second shaft for trans-
mitting power thereto from the gear banlk
shaft, a screw or rod, means on the gear bank
shaft for tuwrning the SCrew, or 1'(>d means
connected with the sccond shaft for opu.lt-
g said turning wmeans, and means for
sunnltaneously isc onnecting  the turning
means from the second ghatt and oper atlvdy
connecting it with the gear bank shatt.

In testlmom whereo T have hereunto set
my hand, in the presence of two subseribing
witnesses.

FRED K TTENDRICKSON.,
Witnesses:
AL Ll oy,
C. Forresr Wessox.
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