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JOSEPH. B. ARMITAGE, OF WAUWATOSA, WISCONSIN, ASSIGNOR. To KEARNEY & 

TRECKER CORPORATIOIN, OF WEST ALLIS, WISCONSIN 

RANSISSION AND CONTRO MECHANSI EOR MACHINE OOLS 

Original No. 1,715,488, dated June 4, 1929, Serial No. 52,189, filed August 24, 1925. Application for 
reissue filed February 12, 1930. Serial No. 431,037. 

This invention is directed toward an im 
EY transmission and control mechanism 
or machine tools, and more particularly to 
ward a form of control mechanism suitable 

s for shifting the elements of power trans 
mitting speed change trains in machine tools. 

It is the general object of this invention 
to simplify transmission and control mech 
anism for machine tools and to render such 
mechanism more convenient. It is particu 
larly desired to render such mechanism con 
venient for shifting the elements of a multi 
speed transmission train suitable for ma 
chine tools and for indicating the particular 
speed at which the driven element of the 
train will be operated in any given adjust 
ment of the mechanism. 
Power transmitting speed change trains 

are commonly used in machine tools for ob 
taining a variety of tool or work Speeds or 
rates, and a considerable variety of train ele 
ment combinations are used for this purpose. 
In all such trains a change of speed or rate 
is brought about by altering the driving rela 
tionship of some of the train elements, where 
by different train portions may becaused to 
transmit the power through the train. 

O 
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25 

Such mechanisms as are now in use to effect 
or control the desired changes in the driving 
relationship of the train elements, and par 
ticularly when the number of changes is 
large, consist mainly of a plurality of hand 
levers, each of which when moved by the 
operator, affects through appropriate shift 

30 
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speed train. The combined effect of the 
train element or the particular rate of speed 
obtained by the entire train for any given 
combination of lever positions must in Such 
case be determined by the operator by first 
noting the lever positions and then referring 
to an index plate or chart, upon which the 
rate effected by the various train element 
combinations is plotted against the various 
lever combinations. If the operator desires 

AO 

to obtain a specific speed rate, the process is 
reversed. He then first determines from the 
plate or chart the lever positions correspond 

50 ing to the required rate and subsequently 

ing devices, its own particular portion of the the other to 

moves the various levers one after another, 
until they are in the required position. 
In certain instances, but only where the 

variety of rates obtainable from the train is 
small, four only or less, they have all been 55 
directly controlled by a single lever having 
a variety of positions each productive of a 
certain combination of elements in the train, 
as in certain automobile gear shift devices 
but machine tools usually require a greater 60 
number of changes for which such devices 
are not suitable. 
In other instances, the movement of the 

element shifting device is effected by a hand 
control acting through cam combinations or 65 
similar means, whereby the control of the va 
rious individual shifters is obtained from a 
single hand operated lever through inter 
mediate cams, but this necessitates passing 
through a variety of undesired positions of 70 
the various elements of the train and its 
controlling mechanism, before arriving at a 
given desired position from some or most of 
the other possible positions. In other words, 
the shifting mechanism is not directly selec- 75 
tive. . . 

It will be understood from the foregoing 
that it is a principal purpose of the present 
invention to provide a novel and improved 
shifting device for variable speed transmis- 80 
sion trains such as are suitable for use in 
machine tools, and particularly such as have 
a number of rate changing devices or gear 
sets in series, whereby changes in one affect 

roduce a final rate which is 85 
compounded from the several sets, the shift 
ing device being directly selective whereby - 
the position of elements shiftable for the 
purpose of deriving certain power trans 
mission ratios through the train may be ar- 90 
rived at directly without passing through or 
setting up other combinations of element po 
sitions such as may be productive of unde 
sired speeds. 
A further purpose is to produce a shifter 95. 

device for the selective control or positioning 
of the elements of a variable speed transmis 
sion train which will permit of combination 
with direct reading speed indicating means 
such as a chart or plate having numerals or 100 
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instance the movement of certain of the con 
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provide a device of this character so organ 
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2 

divisions, and a pointer or indicator rela 
tively movable with the chart to directly in 
dicate the rate or speed produced by the 
train. 
Another purpose is to devise a shifter mech 

anism, which being combined with a chart 
or plate, together with a speed indicating 
means as just described, will permit the 
grouping of the numerals or subdivisions on 
the chart or plate in a sequence or order 
regularly increasing or decreasing in accord 
ance with the numerical value E. the speeds 
or rates produced by the train. 

It is a further purpose to ensure the op 
erative meshing by a single shifting move 
ment of desired gears in a plurality of speed 
changing mechanisms, themeshing of gears in 
both mechanisms being assured by the provi 
sions of means for maintaining at least one 
of the gears to be meshed in motion at the 
time of contact, and by means for the positive 
actuation of the shiftable gears, whereby the 
operator may exert upon the shifting lever 
any degree of force required to effect the op 
erative engagement or mesh of all gears. 

It is a further object of the invention to 
ized that rotatable and bodily movable se 
lectors will act upon the gear shifting ele 
ments along lines radial with respect to the 
axis of rotation of the selector. In this man 
ner it is possible to multiply indefinitely the 
number of independent gear shifting move 
ments which can be performed by a single se 
lector, it being merely necessary to increase 
the axial extent of the selector to accommo 
date any number of gear shifting elements 
aligned axially along such extent. 
Another purpose relates to an interlocking 

or dependent arrangement between the shift 
ing portions and the indicating portion of a 
combined shifter and indicator whereby cer 
tain of the functions or movements of each 
portion must be performed, if at all, in a cer 
tain sequence or order, such as, for example, 
that the shifter mechanism must be moved to 
bring certain shiftable train elements into a 
neutral or non-power-transmitting position 
before the indicating pointer may be moved 
from one speed indicating position into an 
other, whereby if power is being transmitted 
at all the indicating pointer must indicate the 
correct rate or speed. --- 

speed indicating device wherein certain func 
tions as just noted must be performed in a 
certain sequence or order, while other func 
tions may be performed in any order, as for 
trolled transmission train elements from any 
one of their relative positions of combination 
into any other of their possible relative posi 
tions of combination. 
Another purpose relates to producing a 

as shifter which will control all of the various 
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shiftable elements of a transmission train, 
and in a directly selective manner but with 
the minimum movement of shiftable train ele 
ments, so that, for instance, although certain 
elements of the train, for certain reasons, may 
be arranged to be moved to a neutral or non 
power-transmitting position before the indi 
cating portion of the device may be moved or 
positioned for a new or different rate, yet 
other train elements may be left in any previ 
ous position of power transmitting engage 
ment until the indicating device has been po 
sitioned and will then be moved only in case 
the indicated new rate requires a different po 
sition of the element. It is a further purpose 
to organize the shifting mechanism in such 
a manner that if the shifting of such other 
train elements is required to accomplish the 
indicated new rate, such other elements may 
be disengaged from their original positions 
of mesh and moved to a neutral position dur 
ing the same operation required for the move. 
ment of the neutral elements to positions of 
mesh. 
Other purposes relate generally to simplifi 

cation and improvement in the construction 
and convenience of use and operation of 
means for shifting the elements of a multi 
speed transmission train suitable for machine 
tools and for indicating the particular speed 
which will result from any operation of the 
shifting mechanism. Such other purposes 
will be apparent to those familiar with the 
art, from the specification, claims and draw 
ings accompanying this application. 
In the drawings: ... 
Fig. 1 is a side elevation from the right 

of a machine tool which is of the type well 
known as a knee and column milling machine, 
and which embodies my invention in mecha 
nism employed to drive the spindle and to 
regulate the speed thereof. 

Fig. 2 is a front elevation of the upper 
portion of the column which houses the spin 
dle driving trains. 

Fig. 3 is an enlarged detail taken in section 
on line 3-3 of Fig. 1, the column being 
broken away and the shiftable gearing and 
gear shifting mechanism comprising the par 
ticular subject matter of this application be 
ing shown in plan. . . . . . 

Fig. 4 is a section taken on line 4-4 of 
Another purpose is to provide a shifter and Fig. 8. Fig. 5 is a detail view on the same scale 

as Fig. 1, taken on the section indicated by 
line 5-5 in Fig. 4. 

Fig. 6 is a detail view on an enlarged scale 
showing in side elevation the shifting mecha 
nism illustrated in Fig. 1, portions of the 
plate or housing supporting such mechanism 
being broken away to expose the interior 
parts. 

line 7-7 of Fig. 6. - 
Fig. 7 is a fragmentary section taken on 
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Fig. 8 is a fragmentary section taken on 
line 8-8 of Fig. 6. 

Fig. 9 is a fragmentary section taken on 
line 9-9 of Fig. 4. 

Fig. 10 is a section taken on line 10-10 
of Fig. 4. . . . 

Fig. 11 is a fragmentary section taken on 
line 11-11 of Fig. 4. 

Fig. 12 is a view similar to Fig. 11, show 
ing the parts in different relative positions. 

Fig. 13 is a fragmentary section taken on 
line 13-13 of Fig. 4. 

Figs. 14 and 15 are developed surfaces of 
portions of the gear shifting selectors. 

Fig. 16 is a section taken on line 16-16 of 
Fig. 4. & W . 

Fig. 17 is a diagrammatic view in vertical 
section of a modified form of the invention 
illustrating the use of selector cylinders such 

ble on the saddle. 
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as those disclosed herein for the operation of 
additional sets of shiftable gears. . 

Like parts are identified by the same refer 
ence characters throughout the several views. 
The column 1 of the milling machine Sup 

ports a variety of work supports including 
a knee 2 vertically slidable thereon, a saddle 
3 slidable on the knee 2, and a table 4 slida 

The column likewise ro 
tatably supports a tool spindle or tool Sup 
port. 5, journaled in suitable bearings. Ordi 
narily in machines of this type, mechanism 
is provided for hand and power moyement 
of all of the movable work supports includ 
ing the knee, table, and saddle, relative to 
the spindle or tool support, and with speed 
change mechanism to provide for varying the 
rate of the power movement, such mecha 
nisms are familiar to all those familiar with 
the art, and for the sake of clearness such 
parts have been in the present instance omit 
ted, although my invention which is here 
shown applied to the spindle or tool support 
speed change mechanism as will be later de 
scribed, might equally, be applied to the rate 
changer or speed change mechanism for vary 
ing the rate of power actuation of one or all 
of the other supports, that is the knee, table, 
and saddle or to the other speed or rate 
change mechanisms required for power move 
ment of any machine tool support. 
For driving the spindle or tool support 5 

at variable rotative speed, the following 
mechanism is used: 
A pulley 6 is adapted to be belt-driven 

from any suitable power source, and is fixed 
on a shaft 7 rotatably supported in suitable 
bearings in the column 1. Fixed with the 
shaft 7 is a clutch element 8. Axially 
aligned with shaft 7 is a shaft 9 provided on 
the one end with a bearing in the column 1 
and on the other end with a reduced diameter 
10 having a bearing in the end of the shaft 7. 
Fixed with, but slidable on the shaft 9, is a 
clutch memberil adapted when moved in the 
one direction to frictionally engage the clutch 

3 

element 8, and when so engaged, if the pulley 
6 is driven, to drive shaft 9. A fork 11 en 
gages a groove or spool in the clutch element 
11, and may be moved to move the element 
11 by means of a hand lever 12 through the 
medium of suitable levers 13 and 14 connected 
on the interior of the column by means of a 
rod or link 15. By this means, when the 
hand lever 12 is moved to the rear or to the 
right in Figure 1, the clutch element 11 will 
eventually engage the clutch element 8, and 
assuming that the element 8 is driven by 
means of the pulley 6, will cause the shaft 9 
to be driven at the same speed as the pulley 
6. It will thus be seen that the shaft 9 may, 
at the will of the operator, be caused to be 
revolved at the rotative speed of the pulley 
6, or in case the handle 12 is moved oppositely 
to the above described movement, will re 
main stationary. 

(y 
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Intermediate between the shaft 9 and the 
spindle 5 are a series of gears and shafts 
adapted for changing the rate of spindle ro 
tation, as will be now described. The shaft 
9 is in serial driving relationship to a shaft 
18, either through a gear 19 slidably keyed 
to shaft 9 which may engage and drive a gear 
20 fixed with shaft 18, or through a gear 21 
slidably keyed to shaft 9 which may engage 
and drive a gear 22 fixed with the shaft 18, or 
through a gear 23 fixed with the gear 21 to 
form a unitary pair and which may engage 
and drive a gear 24 fixed with the shaft 18. 
The shaft 18, which is provided with suitable 
bearings in the column 1, may thus be driven 
from shaft 9 by any one of three gear pairs, 
it being understood when any one pair of 
gears is engaged, the others must be disen gaged, the engagement or disengagement be 
ing determined by means which will be later 
described. Thus any one of three different 
rotative speeds may be applied to the shaft 
18 from a single rotative speed of the shaft 9. 
A shaft 25 is provided with suitable bear 

ings in the column 1 and slidably mounted 
thereon is a unitary pair of gears 26 and 27 
which may be engaged with the gears 24 and 
28, respectively, fixed with the shaft 18. It 
will thus be seen that as between shafts 18 
and 25 two rotative speeds may be obtained 
for each speed of the shaft 18 accordingly as 
whether gears 24 and 26 or gears 28 and 27 
are engaged, the engagement being deter 
mined by means which will be later described. 

Fixed with the shaft 25 is a pinion 29 en 
gaging a gear 30 fixed on the spindle, 5, 
whereby any rotative speed transmitted by 
the means previously described to the shaft 
24 will be in turn transmitted to the spindle. 
It will now be seen that with a single rota 
tive speed of the driving pulley 6, any one of 
six rotative speeds may be applied to the 
spindle 5 accordingly as the various elements 
of the train are engaged or disengaged. 

For the sake of simplicity, the number of 
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speeds has been limited in this instance to 
six only, but it will be understood that the 
means here employed for obtaining six 
speeds might readily be applied for the ob 
taining of any larger number, and with con 
trol means similar to those here employed, 
it being only necessary to duplicate suitable 
portions of the mechanism here shown. As 
will be shown hereinafter, the advantage of 
using a selector of the drum form consists in 
the fact that any given selector, may, by 
simply increasing its length, be adapted to 
act along the lines of its radius upon any 
number of gear shift pins. 
The unitary gear pair consisting of gears 

26 and 27 is provided with a spool or groove 
31 which is engaged by a fork 32 fixed on a 
rod 33 slidably guided in suitable bearings 
in projecting lugs 34 and 35 of a frame or 
plate 36 removably fixed to the column 1; 
thus whenever the rod 33 is shifted by means 
which will be later described, the gear pair 
consisting of gears 26 and 27 may be moved 
to engage the gears 24 and 28 respectively. 
The gears of the unitary pair consisting of 

gears 21 and 23 are so spaced that a spool or 
groove 21 exists between the gears of the 
pair, which is engaged by a fork or shifter 
37 fixed with a rod 38 slidably mounted in 
projecting lugs 39 and 40 in the plate 36. 
When the rod 38 is shifted by means which 
will be later described, the unitary gear pair 
consisting of gears 20 and 22 will be shifted 
through the medium of the fork 37. 
The gear 19 is provided with a spool or 

groove 41 which is engaged by a fork or 
shifter 42 fixed with a rod 43 slidably mount 
ed in projecting lugs 44 and 45 of the plate 

40 

50 

55 

60 

65 plates 

36. When the rod 43 is shifted by means 
which will be later described, the gear 19 will 
be shifted through the medium of the fork 42. 

I will now describe the means whereby the 
rods 33,38 and 43 may be shifted, and where 
by choice may be made as to which of the 
rods and hence the gears controlled thereby, 
may be shifted, and as to which direction a 
shifting shall take place. 
The frame or plate 36 has journaled or 

pivoted in a suitable bearing a carrier mem 
ber 46 arranged for limited swinging or os 
cillating movement about a center or axis 
coinciding with the line 16-16 of Fig. 4. 
The member 46 may be caused to travel 
through a limited angle or arc by means of 
gear teeth 47 forming a segment at the upper 
end of the member 46 and engaged by a 
pinion, 48, the shank or stem of which is journaled in a bearing 49 in the plate 36. 
The movement is manually controlled by a 
lever 49 terminating in a hand-grip 50 slid 
ing over the lever end portion 51 on which 
the grip 50 fits. Inside the lever end is a 
plunger 52 fixed to move in a bore in the 
lever end and normally pressed toward the 

35 are means of a spring 53. The 
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plunger 52 and the hand-grip 50 are fixed to 
move together by the means of a pin 54, and 
the hand-grip may therefore be utilized both 
to move the lever 49 and to withdraw the 
plunger 52 against the pressure of spring 53. 
Holes are provided in the plate 36 for the en 
try of the plunger 52, when the lever 49 is 

0. 

in either of two positions corresponding to 
the two desired positions of the member 46. 
One of these holes is shown at 54 in Fig. 1 
and Fig. 3, the other, with which, in the 
figures named, the plunger is engaged, is 
hidden by the lever 49. 
The member 46 carries a pair of hollow 

drum elements or selectors 55 and 56 having 
stems journaled in bearings 57 and 58 re 
spectively. Integral with the respective 
drums are gears 59 and 60, both of which 
mesh with a central gear 61 fixed on the 
shank of a sleeve element 62 which is jour 
naled in the member 46. 
The sleeve 62 may be revolved by the means 

of a hand lever 63, and in such case the drums 
will be caused to revolve, or take up different 
angular positions. Six different angular 
positions of rotation or adjustment are 
specially designated, there being an index 
plate 64 fixed with the member 46 and having 
six holes as shown in Fig. 4. 
The lever 63 is provided with a hand-grip 

65 and a plunger 66, similar to the hand-grip 
and - plunger previously described for the 
lever 49, the plunger 66 being adapted to en 
gage any one of the six holes in index plate 
64 as the member 62 and the drums 55 and 
56 controlled thereby are rotated to the cor 
responding position. The gearing inter 
mediate the lever 63 and the drums 55 and 56, is so proportioned that the drums will 
have an angular movement equal to the an 
gular movement of the handle or lever 63, and 
each drum therefore has six angular posi 
tions corresponding to the six holes in the 
index plate 64. 

It will be noted from the above that the 
selector drums 55 and 56 have two move 
ments, the one being a motion of translation 
manually controlled by the lever 49 and 
hand-grip 50; and the other being a move 
ment of rotation, manually controlled by the 
lever 63 and the hand-grip 65, 
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The drum element movement of transla 
tion is utilized for the shifting of the various 
gear elements of the transmission train and 
the axial drum movement is utilized for 
choosing which gears shall be moved and in 

20 

which direction, as will now be described in 
detail. 
The one position of the drum elements 55 

and 56 is shown by the full lines in Fig. 9, 
while the other position is shown by the dot 
ted lines. The rod 33, previously described 
S Eig the movement of the gear pair 

consisting of gears 26 and 27, is connected 
for movement with a rod 67 disposed on the 
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opposite side of the drum element 55, by 
means of a pivoted segment 68, the arrange 
ment being such, as shown in Fig. 9, that the 
rods move oppositely, but to the same extent, 

5 and if either rod is moved the other will like 
wise be caused to move, and an equal amount, 
Fixed on the rod 33 is an arm 69 carrying 

a projecting pin 70 which is in this case made 
integral with the arm. Fixed on the rod 67 is 

10 an arm 71 carrying a projecting pin 72. 
It will now be seen that the previously de 

scribed requirement movement of the gears 
26 and 27 will correspond, owing to the va 
rious mechanism disclosed, to a specific move 

15 ment of the pins 70 and 72. When the pins 
are in the position shown in Fig. 9 the gears 
26 and 27 are in the position shown in Fig. 5, 
gear 26 being engaged with gear 24; if, how 
ever, from any cause either pin is forced to 

20 move, a movement of the gear pair will take . 
place. Assuming, for instance, that the 
drum element 55 is moved to the dotted posi 
tion shown in Fig. 9, an a while there is ax 
ially turned until the drum element sur 

25 face presents a solid portion to the pin 72, 
and a hole to the pin 70. If the drum ele. 
ment is then returned to the position shown 
in Fig. 9, the pin 72 would thereupon be 
forced to the left, moving the rod 67 to 

30 the left, and through the pivoted segment 68, 
moving the rod 33 to the right. The move 
ment of the rod 33 carries with it, by means 
of the fork. 32, the gear pair consisting of 
gears 26 and 27, and the various parts are so 
proportioned that when the drum element 
55 has reached the position shown in Fig. 9, the gear pair will be moved the required 
amount to fully engage the gear 27 with the 
gear 28. 

If when in that position the above de 
scribed action were repeated but the selector 
drum element, when in the indicated dotted 
position, were now axially turned back to the 
original position, or to any other position, in 
which its surface presented a solid portion 
to the pin 70 and a hole to the pin 72, the 
gears 26 and 27 would, upon completing the 
translation movement of the drum element, 
be moved back g to the left until the gear 
26 again engaged gear 24. - 

It will thus be seen that the gear pair con 
sisting of the gears 26 and 2 may be moved 
in either direction, to either of the active gear 
positions by a movement of the drum ele 
ment 55, from the right or dotted position of 
the element shown in Fig. 9 to the left or full 
line position there shown, and that which 
movement shall take place is determined by 
the angular position of adjustment of the 
drum element and by the corresponding con 
figuration of its surface. 
The rod 38 is connected with a rod 73 by 

means of a pivoted segment 74 in a manner 
and with an effect similar to the connection 
of the rods 33 and 67. 
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spective pins, co-act with the drum element 
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Fixed on the rod 38 is an arm 75 provided 
with an extending pin 76, and fixed on the 
rod 73 is a similar arm 77 having a pin 78. 
The rods 38 and 73, together with their re 
56 to shift the gear pair consisting of the 70 
gears 21 and 23 in either direction through 
the medium of the fork 37 in a manner pre 
cisely similar to the previously described 
movement set up for the gears 26 and 27 by 
the drum element 55, moving the gear 21 into 
engagement with gear 22, or the gear 23 into 
engagement with gear 24, as determined by 
an angular positioning of the drum element 
56 when in the position of translation as in 
dicated by the dotted lines of Fig. 9, and by 
the configuration of the drum face or shell, 
which is presented to the pins 76 and 78 by 
such axial positioning. 

Fixed on the rod 38 is a striker-arm 79, and 
fixed on the rod 73 is a striker-arm 80. The 
striker-arms 79 and 80 are of such extension, 
and are so fixed on the respective rods, that 
during the movement of the selector drum 
56 to the dotted position shown in Fig. 9, 
the one or the other will be contacted ac 
cordingly as the one or the other of the rods 
73 or 38 have previously been shifted to the 
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right in Fig. 9 during the movement pre 
viously described for the shifting of the 95 
gears 21 and 23. If for instance, the previous 
shifting of the gears has placed the gear 21 
in mesh with the gear 22, the striker-arm 80 will be in the position shown in Fig. 9, and 
during the movement of the drum element 56 
to the dotted position there shown, will be 
contacted, causing the rod 73 to shift and, 
through the medium of the segment 74, the 
rod 38, and the fork 37, will shift the gear 
21 out of engagement with the gear 22, the 
complete movement of the element 56 leav 
ing. the gears 21 and 23 in an intermediate 
position in which neither gears 21 nor 23 are 
engaged. Were the gear 23 engaged with 
the gear 24 by some previous movement of 
the drum element 56, the striker-arm 79 
would then be in a position to be contacted 
by the drum element 56, and the gear 23 
would, upon the movement of the drum ele 
ment 56 to the dotted position, be with 
drawn from engagement with gear 24, leav 
ing the gears 21 and 23 in an intermediate 
position in which neither was engaged. In 
other words, irrespective of the position of 
the gears 21 and 23 at the start of the move 
ment of the drum element 56, when the drum 
element 56 has moved to the dotted posi 
tion indicated in Fig. 9, the gears 21 and 
23 must stand in a central or neutral posi 
tion, neither gear 21 nor 23 being engaged. 
The rod 43 is provided with an arm 81 car 

rying a projecting pin 83. The arm 81 pin 
83, rod 43 and fork 42 co-act with the drum 
element 56 for the shifting of the gear 19 
into engagement with the gear 20. Should l30 
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the axial position of the drum element 56 pre 
sent a solid portion of the drum-shell to the 
pin83, then during the movement of the drum 
element 56 from the dotted position to the po 
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sition shown in Fig. 10, the drum element 
would contact the end of the pin, moving the 
rod 43 to the right and through the medium 
of the fork 42, thereby moving the gear 19 
into engagement with the gear 20. The rod 
43 likewise carries a striker-arm 82. During 
the movement of the drum element 56, as pre 
viously described, from the position shown in 
Fig. 10 to the dotted position shown in Fig. 
10, the striker-arm 82 will invariably be con 
tacted whenever the gear 19 is engaged with 
the gear 20. In such case, the gear 19 will in 
variably be moved out of engagement with 
the gear 20 through the medium of the rod 43 
and the fork 42, and having been so moved, 
will remain in this position irrespective of the 
return movement of the drum element 56, un 
less, when the return movement takes place, 
the rotative position of selector drum element 
56 is such that a solid portion of its surface is 
presented to the pin 82, in which case, upon 
the return of the drum element 56 from the 
dotted position to the position shown in Fig. 
10, the gear 19 would again be moved back 
into engagement with the gear 20. In other 
words, the movement or translation of the 
drum element 56 from the position shown in 
Fig. 10 to the dotted position there shown, 
will invariably shift gear 19 out of engage 
ment with the gear 20, should they be en 
gaged, and will return the gear to engage 
ment should the angular or rotative position 
of the drum element 56 be such that the pin 
56 passes through one of the openings or holes 
provided for this purpose in the drum-shell. 

It will be noted above that the same holds 
true of the gears 21 and 23. In other words, 
the gears 21 and 23, upon translative move 
ment of the drum element 56 toward its neu 
tral position, will invariably be moved to a 

45 
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position of disengagement. Depending upon 
whether the pins 76 and 78 contact with the 
surface of the drum upon the return move 
ment of the drum, or merely pass through the 
holes provided for this purpose in the drum, 
they will be left in a position of disengage 
ment, or moved the one way or the other into 
engagement with the respective gears 22 and 
24. 

It will be apparent that by the means above 
explained, any one of the shiftable gear ele 
ments may be shifted in either direction by 
the movement of translation of the respective 
drum elements as controlled by the hand op 
erable lever 49, accordingly as the drum ele 
ments are axially positioned by the means of 
the hand operable lever 63. 

It will further be apparent that by suitable 
configuration of the respective drum shell, 
such, for instance as the provision of holes 
in drum shell 55 as shown by the develop 
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ment of the drum surface in Fig. 14, and by 
the provision of suitable holes in drum shell 
56 as shown by the development of Fig. 15, 
the six different angular positions of the hand 
lever 63 may correspond, owing to the rela 
tionship of the parts, to the six possible ar 
rangements of the shiftable gears. 

If a suitable indicatorisprovided, the spin 
dle speeds resulting from the various posi 
tions of the shiftable gears may then be indi 
cated directly from the movement of the lever 
63. A preferred form of such indicating 
means will now be described. 
A rod 84 (Figs, 4 and 16) is provided upon 

the one end with a head 85 upon which is 
stamped, printed, or otherwise formed an in 
dicator arrow as shown in Fig. 6. Passing 
through the other end of the rod 84 is a pin 
86 which engages at its extremities, arms 87. 
and 88 on the member 46. The construction 
is such that the rod 84 is constrained to par 
take of the movement of the member 46 when 
such member is moved by the hand lever 49, 
as previously described, but is prevented from 
partaking of the rotative or angular move 
ment of the member 62 when moved by the 
hand lever 63, although the rod is pivoted in 
the member 62. The hand lever 63 is en 
larged to a circular form, as shown in Fig. 
6, and thereupon are printed or stamped, or 
otherwise formed, numerals as there shown, 
corresponding to the various spindle speeds 
produced by the transmission train in its 
various positions, the position of the numerals 
being such that as the hand lever 63 is turned 
to its various angular positions (productive, 
as previously described of the various spindle 
speeds) the corresponding numerals will be 
successively passed before the point of the 
arrow or indicator provided on the head 85 of 
the rod 84, and for any given positioning of 
the movable gear elements as brought about 
by the angular movement of the hand lever 
63, the spindle speed produced thereby must 
invariably be indicated by the position of the 
numeral in relation to the arrow or pointer, 
and even during the swinging movement of 
the member 46, which provides the move 
ment of translation for the drum elements 
55 and 56. s 
The significance and value of this arrange 

ment will be best appreciated by those who 
understand that in machine tool practice and 
operation it is of great importance to be able 
to control with certainty the spindle speeds 
in accordance with the requirements of the 
work. There is usually such a multiplicity 
of speeds available as has heretofore required 
expert calculation or reference to tables to 
ascertain what combination of gears will be 
productive of the desired speeds. It will be 
understood, therefore, that it is a great ad 
vantage of the present mechanism to have the 
device so organized that the gear combina 
tions are automatically engaged to produce a 
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speed selected by the direct reading of the 
selector pointer showing an orderly source of 
graduated figures representing revolutions to 
be performed. . 
The operation productive of any given 

spindle speed is as follows, irrespective of 
which spindle speed may have been previous 
ly engaged. 
The plunger 52 of the hand lever 49 is dis 

engaged by means of the hand-grip 50, as 
previously described, and the hand ever 49 
is swung from the engaged position shown in 
Fig. 6 in the direction of the arrow there in 
dicated to the position marked “neutral' in 
Fig.6 where a hole is provided for the plung 
er 52 with which the plunger is then engaged. 
Such a movement of the hand lever 49 in 
variably disengages the gears 19, 21 and 23, 
irrespective of which of the gears may pre 
viously have been engaged. The gears 26 and 
27, however, are not moved regardless of their 
position of engagement. 
The reeason why gears 11, 21 and 23 are 

always disengaged and gears 26 and 27 are 
left in mesh will be apparent when it is 
remembered that there are but two gears on 
shaft 25, and these are connected together so 
that it is impossible for both to be in mesh 
simultaneously. On shaft 9, however, there 
are three gears, one of which has independent 
movement. If steps were not taken to ensure 
the disengagement of all of these gears each 
time the speed of the entire mechanism was 
changed, as occasion might arise in which one 
of the gears would not wholly move from 
mesh before another gear became engaged, 
whereby shafts 9 and 10 would be simultane 
ously connected at two different ratios with 
the consequent destruction of the gearing. 
The drum elements 66 and 56 are now in 

a position disengaged from any of the pins 
which, if engaged, would prevent rotary 
movement of the drum elements and can 
therefore be swung to any of their rotative 
positions. For this purpose the hand-grip 
65 is now grasped to disengaged the plunger 
of the hand lever 63, and the hand lever is 
moved in either direction until the numeral 
on the enlarged portion of the hand lever 63 
which corresponds to the desired spindle 
speed coincides with the point of the indicat 
ing arrow on the head 85 of the rod 84. When 
this has occurred, the plunger of the hand 

60 

lever 63 will then be positioned directly over 
one of the six holes provided in the index 
plate 64, and upon the hand-grip being re 
leased, the plunger will enter the hole, thus 
fixing the position of the drum elements 55 
and 56 to a position productive of the desired 
spindle speed. - 
The plunger 52 is now disengaged by the 

means of the hand-grip 50 and the lever 49 is 

65 

returned to the “engaged’ position as shown 
in Fig. 4. 

During such movement the drumshave con 

engaged with gear 28. When the 

7 

tacted with such of the various pins 70, 72, 
76, 78 or 83, as will be productive of the 
movements required to shift the gear elements 
into the position productive of the speed in 
dicated by the pointer. Furthermore, when 
the engaged position of the hand lever 49 has 
been reached, some of the pins will be engaged 
through the holes provided in the drum ele 
ments 55 or 56, and such engagement will 
provide an interlock or stop, preventing any 
movement of the hand-lever 63 until such 
time as the hand-lever 49 has again been 
shifted from the “engaged' to the “neutral' 
position. This will be apparent from Fig. 10 
and Fig. 11 in which the position of the va 
rious pins is shown when the gears are in 
the position indicated in Fig. 5 productive of 
the spindle speed indicated in Fig. 4. It is 
to be noted that the gears 26-27 differ from 
the other gears in their relation to the inter 
lock mentioned, in that gears 26-27 may re 
main in either position when the others are 
shifted to neutral for reasons explained. The 
interlock arrangement therefore is such that 
the other gears must be in a certain position, 
that is to say in a neutral position before the 
interlock permits lever 63 to rotate the drum 
elements, but the gears 26-27 may be in either 
position. 
The gears 26 and 27 have only two posi 

tions when the train is operative, the one be 
ing when the gear 26 is engaged with gear 
24, and the other being when the gear 27 is 

gear 26 
is engaged with the gear 24, the hand lever 
49 being in the engaged position, the drum 
element 55 stands in such relation to the point 
of the pin 70 and the extension of the arm 71 
that the gears are fixed in position until such 
time as the hand lever 49 is moved to a neu 
tral position and the drum 55 is caused to 
retreat from the position shown in Fig. 11. 
Were the gear 27 engaged with the gear 28, it 
will be apparent from the previous descrip 
tion that the point of the pin 72 and the ex 
tension of the arm 69 would then serve 
the same purpose of preventing the move 
ment of the gears from such position until 
the lever 49 had been removed to a neutral 
position. 
The gears 21 and 23 may have one of three 

positions during train operation, one being 
the position wherein the gear 21 is engaged 
with the gear 22, another being a position 
where gear 23 is engaged with gear 24, and 
still another being a neutral position in which 
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neither of the gears are engaged and the 
gear pair stands central between the gears 
22 and 24. 
When the gear 21 is engaged with the gear 

22, the point of the pin 78 and the extension 
of the arm 75 stand in such relation to the 
drum 56 that so long as the “engaged’ posi 
tion of the arm 49 is maintained, the gears 
may not move from the described position. 
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In other words, the gears may not move until 
the lever 49 has been moved to a neutral posi 
tion and the drum 56 has thereby been caused 
to retreat from the position shown in Fig.11. 
Should the gears be in the position of engage 
ment with the gear 23 engaged with the gear 
24, it will be apparent from previous descrip 
tion that the point of the pin 78 and the 
extension of the arm 77 would act in a similar 
manner to prevent movement of the gears 21 
and 23 until such time as a movement of the 
arm 49 had caused the retreat of the drum 
56. When the gears 21 and 23 stand in a 
neutral position, or in other words, if after 
having shifted to a neutral position by the 
movement of the drum element 56 previously 
described they are permitted to remain in 
this position when the hand-lever 49 is re 
turned to the engaged position, the positions 
of the pins 76 and 78 and the arm extensions 
75, 77 and 79 and 80 in relation to the drum 
element 56, is as shown in Fig. 12. When in 
such position, there is no interference of 
parts as previously described for the gears 
21 and 23 which would tend to retain the 
gears in the desired position, and for this 
reason other means are provided. The rod 
73 is provided with a notch 91 adapted, when 
the gears are in the neutral position de 
scribed, to be engaged by a spring pressed 
ball 92, the pressure of the spring pressed 
ball being sufficient to form a detent and re 
tain the various parts movable with the rod 
73, including the gears 21 and 23, in the posi 
tion corresponding to the neutral position 
of the gears. 
When the gear 19 is in the position of dis 

engagement, as shown in Fig. 5, the pin 83 
40 

45 
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and arm extensions 81 and 82, are in the posi 
tion shown in Fig. 11. When the gear 19 
is in the position ofengagent with the gear 
20, the pin 83, the arm extension 82, and the 
drum 56 stand in the relationship shown in 
Fig. 12. To retain the gears in the respec 
tive positions just described, the rod 43 is 
provided with notches 93 and 94, which are 
so positioned in their relationship to a spring 
pressed ball 95, that when in the one position 
the ball will enter the notch 93, and when in 
the other position the ball will enter the notch 
94. In either instance, since the gear is con 
strained to maintain a position correspond 
ing to the position of the rod 43, the detent 
thus provided will retain the gear in the de 
sired position until such time as it is forced 
to move from this position by means pre 
viously disclosed. 

It is desirable that the engagement of the 
gearing should take place in a certain order 
relative to the driving end of the resulting 
train. If an attempt were made to engage 
either of gears 26 or 27 with the gears of the 
intermediate shaft at a time when that shaft 
was idle, it might then happen that tooth 
edges of the gears 26 or 27, as the case might 

17,699 

be, would strike flat surfaces on tooth edges 
of the gears 24 or 28, and in consequence of 
the non-rotation of the gears involved no en 
gagement would be possible. To prevent 
this, it is so provided, as will be later de 
scribed, that whichever of the gears 19, 21, 
or 23 is shifted to provide the desired spindle 
speed, such gears will invariably enter into 
their engagement before movement, if any 
of the gears 26 or 27 toward positions for en 
gagement, the result being that no gearing 
of the train can shift under conditions such 
that both of the gears about to be engaged 
will be non-rotating. This, together with 
provisions of means for shifting gears posi 
tively, ensures against sticking. 

It is further desirable, in order to promote 
compactness of the mechanism, that certain 
of the gears of the train should have only 
such movement provided as may be neces 
sary to provide proper functioning of the 
train, irrespective of greater movement re 
quired of other gears; for instance, that the 
gear 19 may move only the amount required 
to disengage it from the gear 20, although the 
gear 27 must be moved a sufficient amount to 
disengage it with gear 28, and a further 
amount sufficient to engage the gear 26 with 
the gear 24. - 
I will now explain the means whereby the 

movement of certain elements is reduced in 
proportion to other elements, while still in suring that no gear pairs will be engaged 
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when both of the engaging gears are non 
rotative. - 

When the gear 19 is in the Egid posi 
tion, the pin83, drum element 56, and striker 
arm 82 stand in the relative position shown 
in Fig.12. Should the lever 49 now be moved 
toward the neutral position indicated in Fig. 
6 the drum element 56 will travel toward 
the left of Fig. 12 and during a certain 
portion of such movement, will not move 
the gear 19 from its position of ten ag. 
ment because of the spacing provided be 
tween the drum element 56 and the strik 
er-arm 82 as there shown, the relation of the parts and the spacing provided being 
such that the complete movement of the 
drum element 56 corresponding to the 
movement of the lever 49 from the engaged 
to the neutral position indicated in Fig. 6 
will move the gear 19 a sufficient amount to 
just engage it from the gear 20. Should the 
drum element 56 be now axially shifted to 
produce a spindle speed requiring a shifting 
of the gears 26 and 27, and a re-engagement 
of the gear 19 with the gear 20, the drum 
element 56, during its engaging travel, will 
immediately start to move the gears. 26 and 
27, since no last motion is provided in their 
actuating mechanism but the drum would 
not start to move the gear 19 until the lost 
motion or existing space between the drum 
element 56 and the pin 83 had been traversed. 
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However, since the gears 26 and 27 must 
travel a considerable distance to disengage 
the one gear before the other gear is engaged, 
the space between the point of the pin83 
and the arm extension 72 may be and is so 
proportioned in relation to the drum diam 
eter 56, that the pin 83 will be contacted suf 
ficiently prior to the time of engagement of 
gears 26 and 27 that the gear 19 will be en 
gaged a sufficient amount with the gear 20 
to provide rotative movement for the gears 
24 and 28 before the start of the engage 
ment of the gears 26 and 27. - 
Should either of the gears 21 and 23 be 

engaged and the lever 49 then be moved to 
a neutral position, as previously described, 
the drum 56, during its corresponding move 
ment, will move a certain distance as indi 

the re 
spectiye striker-arms 79 and 80. The posi 
tion of the parts shown in Fig.11 corresponds 
to an engagement of the gear 21 with the 
ear 22, and it will be apparent that upon 

the movement of the drum 56 to the left in 
Fig. 11, a certain movement of the drum 
would take place before the drum contacts 
the striker-arm extension 80 to move the 
gears 21 and 23. 
Should the gears 23 and 24 be engaged, a 

similar relationship and similar delay would 
exist before the drum 56 contacted the strik 
er-arm extension 79. In either instance, al 
though an interval would elapse before the 

35 
gears were moved, the relationship of the 
parts is such that the completion of the move 
ment of the lever 49 to the neutral position would carry the gears21 and 23 to a neutral 
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position, only sufficient movement of the 
gears being provided because of the lost mo 
tion just described to permit the gears to 
clear the mating gears 22 or 24. 
Should the hand-lever 63 now be moved 

angularly to correspond to a desired spindle 
speed which requires a shifting of the gears 
26 and 27 and a re-engagement of one of the 
gears 21 and 23, it will be apparent that the 
gears 26 and 27 will start the required move 
ment immediately upon the start of the re 
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turn movement of the lever 49 to the engaged 
position, no lost EE", provided in their actuating mechanism because these 
gears move directly from an engaged posi 
tion of the one to the engaged position of 
the other, and consequently have such a dis 
tance to move that all of the effective move-, 
ment of the shifter is required. 

65 

Before the gears 21 and 23 start to move 
into engagement, however, an interval will 
elapse because of the lost motion provided, 
the pins 76 and 78 and the striker-arms 79 
and 80 being so spaced that when the gears 
21 and 23 are in neutral position, a greater 
E. exists between the arms 79 and 80 and 
t 2 e points of the pins 76 and 78 then will be 
filled by the diameter of the drum 56. The 

9 
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gears 27 and 26, however, must move a con 
siderable distance to disengage the one gear 
before the other gear starts to engage and 
the proportioning of the parts is such that 
before such engagement starts, the excess of to 
space between the drum surface and the 
points of the pins 76 and 78 has been taken 
up by the movement of the drum and one 
or the other of the pins has been contacted 
by the drum and the gear 21 or 23, as the 
case may be, has been moved into partial 
engagement, sufficient to provide rotative 
movement for the gears 24 and 28. In the 
same manner, if the gear 19 instead of one 
of the gears 21 or 32 is to be engaged it will 
engage prior to the engagement of either 
of the gears 26 and 27. 
For the normal requirements of strength, 
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the gears 19, 21 and 23 might be made of 
the same width as the gears 26 and 27, or 
even of lesser width; however, to provide for 
engagement of the gears 19, 21 and 23 at 
the proper instant relative to the engage 
ment of the gears 26 and 27, the gears i8, 21 
and 23 have been made of different width 
of face than would otherwise be required; 
in this particular instance being of wider face 
in order that when engaging they may en 
gage prior to the engagement of the gears 26 
or 27 and may then continue to move at a 
rate corresponding to the rate of the gears 26 
and 27, and may continue their travel as long 
as the gears 26 and 27 continue to move, with 
out exceeding positions of full mesh. 
Maximum shifter movement is propor 

tioned or determined for the gears 26, 27 
since these have greatest movement of en 
gagement. Since the gears 19, 21 and 23 
require less movement lost motion is pro 
vided, but not so much but that the last 
mentioned gears will invariably engage be 
fore the gears 26, 27 for reasons stated, and 
the width of face of either the gears 19, 21 
and 23 or their mating gears is increased to 
avoid moving past a position of maximum 
engagement which might otherwise happen 
if they were engaged before the gears 26 and 
27 and continued to move until the gears 26, 27, were fully engaged. 

It will be understood that all the above 
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described structure is capable of great modi- . 
fication. It is, in fact, intended to be merely 
representative of the various different opera 
tions which may be effected through the use 
of control mechanism embodying my inven 
tion. In order further to emphasize the ad 
vantages of a drum which, during its badily 
movement, engaged the gear shifting pins 
along lines radial with respect to the axis of 
rotation of the drum, I have shown in Fig. 
17 a view similar to Fig. 4 but modified in 
that the drum. 56' is longer than drum 56 
illustrated in Fig. 4 and serves to shift ad 
ditional gearing. For the purpose of Fig. 

20 

i25 

17 it may be assumed that power is supplied 130 
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to the gear shifting mechanism in the first 
instance through shaft 100 instead of shaft 
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9. Shaft 9 and shaft 101 thereupon become 
intermediate shafts similar to shaft 18 in the 
embodiment of the invention originally de 
scribed. Shaft, 9 in addition to having the 
gears already described will be provided 
with a relatively fixed gear 102 with which a 
gear 103 slidable in splined relation to shaft 
i01 is adapted for mesh. A fork 104 for 
shifting gear 103 is mounted on a slidable 
rod 105 having an arm 106 projecting into 
operative relation to the extended drum 56 
and there provided with a pin similar to 
those already described. A rod 107 is so 
interconnected with rod 105 as to be siidable 
oppositely with respect thereto, just as shafts 
38 and 73 are interconnected for opposite 
movement. Shaft 107 has a depending arm 
108 which is likewise provided with a pin 
in operative relation to a drum 56'. So that 
the drum may act either through arm 106 
or through arm 108 to shift gear 103 into or 
out of mesh with gear 102. 

In a similar manner the transmission of 
power from shaft 100 to shaft 101 through 
a sliding gear 110 may be controlled through 
a fork ill mounted on one or two intercon 
nected sliding rods 112 and 113 carrying arms 
114 and 115, respectively. From the fore 
going it will be obvious that by merely ex 
tending the length of the drums of this de 
vice it is possible to multiply indefinitely the 
number of gear shifting movements con 
trollable by a single drum selector although 
in certain instances it is preferable to use 
the two drums for the purpose of reducing 
the space occupied by the selector mechanism 
in an axial direction. . . . . . 
From the foregoing description it will be 

apparent that a plurality of transmission 
mechanisms consisting of a first set of gears 
or elements including gear 19, and the unitary 
pair of gears 21 and 23 shiftable to inter 
changeably transmit power from shaft 9 to 
to shaft 18, and a second set of gears or ele ments including gears 26 and 27 forming, a 
unitary pair and shiftable to interchangeably 
transmit power from shaft 18 to shaft 25, are 
arranged in series for one set to receive power 
from the other, and each of the shiftable ele 
ments has a power-transmitting and a non 
power-transmitting position, Whereby a ya 
riety of speeds may be made effective on the 
spindle 5 from a constant speed shaft 9. 
Also that the levers 49 and 63 together with 

various parts movable therefrom form a Se 
lective shifting device for the direct posi 
tioning of any of the shiftable elements into power transmitting positions whereby from 
suitable lever manipulation choice may be 
made of a desired speed rate from a chart or 
index upon which all available speed rates 
are arranged in numerical order and the 
gears productive of such a speed may be di 
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rectly shifted to produce that speed and no 
other, and as long as the speed indicating por 
tion remains in a position indicative of any 
given speed only that speed may result. 
Also that the movement of elements or 

gears to produce a given speed may, by the 
organization here shown be the least possible, 
for although a gear set having independently 
movable and interchangeably power-trans 
mitting positions as the set consisting of the 
gears 19, 21 and 23 requires that all the gears 
be moved to neutral or non-power-transmit 
ting positions prior to the movement of en 
gagement of any of such gears yet it is pos 
sible and contemplated that speed change 
mechanism may be used in which all of the 
serially arranged gear sets might be of the 
type represented by the gears 26, 27 and in 
which no two gears of any set could be simul taneously in power-transmitting positions, in 
which case all gear movements would be 
movements of engagement and all gears re 
quired in power transmitting positions for 
a new rate, would be retained in previous 
power transmitting positions. 
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Also that for gear sets having a plurality 

of gears separately or independently movable 
to interchangeably transmit power, as the 
gears 19 and 21 or 19 and 23, mechanism 
is provided whereby all such gears will be 
invariably moved to a neutral position dur 
ing a portion of the cycle of movement of 
the control device by the portions 83, 80 and 
79 respectively complementary to the respec 
tive gears, irrespective of which of such gears 
may be previously engaged. 
And that in a variable speed transmission 

mechanism...having a multiplicity of shiftable 
transmission elements, any one of which is 
movable to power-transmitting and to non 
power-transmitting positions, a control de 
vice is provided for simultaneously actuat 
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ing any desired plurality of such elements into power-transmitting positions directly 
and selectively and without the necessity of 
shifting any element into undesired power transmitting position. 
Also that for a transmission train having 

a plurality of sets of gears each of which in 
cludes a plurality of gears shiftable to inter 
changeably transmit power, a control device 
is provided with a visible chart or indicator, 
and so arranged that in order to move the in 
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dicator from a position corresponding to the 
speed actually produced the train will be 
rendered inactive and will remain so until 
the gears productive of the indicated speed 
are engaged. . . . Having now completely revealed my inven 
tion, I claim: 

1. In a transmission and control mecha 
nism for machine tools, the combination with rate changing mechanism including a plu 
rality of shiftable rate change elements, of a plurality of shifters respectively connected 
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for movement with the respective elements, 
and a selector mounted for oscillatory move 
ment in a position to contact and move said 
shifters, said selector being mounted for ro 
tation about an axis transverse to the direc 
tion of its oscillatory movement and being 
formed to engage different of said shifters 
when oscillated in different positions of ro 
tative adjustment. 

2. In a transmission and control mecha 
nism for machine tools, the combination with 
rate changing mechanism including shift 
able elements, of a plurality of shifters con 
nected with respective of said elements, an 
oscillatable carrier, a selector rotatably 
mounted on said carrier in a position to en 
gage and adjust said shifters during an oscil 
lation of said carrier, said selector being 

20 
formed to engage different of said shifters in different positions of rotative adjustment, 
and a control handle operatively connected 
with said selector and having an axis of move 
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ment located substantially concentrically 
with the axis of oscillation of said carrier. 

3. In a transmission and control mecha 
nism for machine tools, the combination of a 
plurality of sets of change speed mechanism 
connected in serial relation and each includ 
ing a plurality of shiftable rate varying ele 
ments whereby their combined result is the product of rate changes as affected by the 
positions of said elements in each such mech 
anism, a plurality of shifters respectively 
connected for movement with elements of 
the respective change speed mechanisms, and 
an actuating device having an adjustable por 
tion formed with a surface adapted in one 
part to abut both of said shifters and in an 
other to avoid contact with one or the other 
thereof in accordance with the predetermined 
positions of adjustment of said portion, 
whereby said actuating device may act simul 

45 

50 

60 

taneously or separately to shift an element 
of each of said mechanisms. , 

4. In a transmission and control mecha 
nism for machine tools, the combination with 
rate changing mechanism including a plu 
rality of shiftable rate change elements, 
shifters connected for movement with indi 
vidual of said elements and a drum mount 
ed for bodily movement to contact and move 
said shifters and for rotation on an axis 
transverse to said bodily movement, said drum having a peripheral configuration 
adapting it in various positions of rotative 
adjustment to act upon selected of said shift 
ers without acting upon another shifter and 
being thereby adapted during bodily move: 
ment for peripheral contact with predeter 
mined shifters according to its position of 
rotative adjustment. 
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5. In a transmission and control mecha 
nism for machine tools, the combination with 
a rate changing mechanism including a pair 
of shiftable elements connected together for 
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adjustment as a unit in the one or the other 
direction to a plurality of effective element 
positions in such mechanism, of a plurality 
of shifter members operatively connected 
with said unitary pair of elements, each mem ber being E. 
of said directions to a given effective posi 
tion in said mechanism, and a rotatable drum 
bodily movable for contact with selected 
shifter members in substantially the direc 
tion of its radius and having a peripheral 
configuration determinative of the member 
with which such drum contacts, the rotation 
of Said drum being adapted to cause it to 
contact with the one or the other of said 
members when moved bodily and thereby se 
lectively to actuate the respective elements of 
said pair directly to their required positions. 

to move said pair in one 
to 
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6. In a transmission and control mecha 
nism for machine tools, the combination with 
rate changing mechanism including a plu 
rality of shiftable elements, of shifters oper 
atively connected with said elements and pro 
vided with projecting pin portions, said 
shifters being adapted when one of said 
pin portions is contacted to move a particular 
element to a single predetermined operative 
position in said mechanism, a drum having 
apertures in its periphery and mounted for 
rotative and for bodily movement in oppo 
site directions, one of the directions of its 
bodily movement being such as to bring un apertured portions of its periphery into sub 
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stantially radial contact with pin portions 
of selected shifters, the apertures in said 100 
drum being so disposed as to receive the pin - 
portions of different shifters in various po 
sitions of rotation of said drum; and means 
for the rotative and bodily movement of said 
drum. 

7. In a transmission and control mecha 
105 

nism for machine tools, the combination with. 
rate changing mechanism including a plu 
rality of shiftable elements, of shifters for 
said elements including pinportions in sub 
stantial alignment and each adapted to move 
its respective element to a single given oper 
ative position in said mechanism, of a drum having an axis substantially parallel to the 
alignment of said pin portions and being 
mounted for rotation on said axis and for 
bodily movement in the direction of said pin 
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portions, whereby to contact selected portions . 
of its periphery, said drum having portions 
of its periphery cut away whereby to avoid 
contact with selected pin portions, the pin 
portions contacted during such bodily move 
ment being operated to actuate specific ele 
ments into a predetermined combination in 
accordance, with the position of rotation of 
said drum, and means for the rotation and 
bodily movement of said drum. 

8. In a transmission and control mecha 
nism for machine tools, the combination with 
rate changing mechanism including a plu 
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rality of shiftable elements, of shifters oper 
atively connected with individual elements 
and provided with projecting pin portions, 
each of said shifters being adapted when said 
pin portion is contacted to move its respective 
element to a single predetermined operative 
position in said mechanism, a carrier mounted 
for oscillatory movement and provided with 
a manually engageable handle, portion for 
its adustment, and a selector mounted on said 
carrier for rotation about its own axis and 
in a position for movement about the axis of 
oscillation of said carrier in contact with the 
pin portions of selected shifters in accordance 
with the rotative position of said selector, said 
selector having a configuration adapting it 
to engage the pin portions of different shift 
ers when it is in different positions of rota 
tive adjustment and the manual oscillation 
of said carrier in one direction being adapted 
to effect the shifting of elements connected 
with shifters engaged by said selector. 

9. In a transmission and control mecha 
nism for machine tools, the combination of 
an oscillatory carrier and a gear shifting 
selector mounted on said carrier for move 
ment about the axis of oscillation thereof and 
for an independent rotary movement about 
a different axis, shifters positioned to be acted 
(on by said selector in one direction of oscilla 
tion of said carrier, said selector being con 
figured for contact with different shifters in 
its various positions of rotative adjustment 
about said different axis, and rate changing 
imechanism including a plurality of shiftable 
elements operatively connected with respec 
tive shifters to be adjusted thereby into op 
erative positions in said mechanism. 

10. In a transmission and control mecha 
nism for machine tools, the combination of 
an oscillatory carrier, a gear shifting selec 
tor mounted on said carrier for movement 
about the axis of oscillation thereof and for 
an independent rotary movement about a dif 
ferent axis, shifters positioned to be acted on 
by said selector in one direction of oscilla 
tion of said carrier, said selector being con 
figured for contact with different shifters 
in its various positions of rotative adjustment 
about said different axis, rate changing 
mechanism including a plurality of shiftable 
elements operatively connected with respec 
tive shifters to be adjusted thereby into oper 
ative positions in said mechanism, and means 
substantially concentric with the axis of oscil 
lation of said carrier for the rotative adjust 
ment of said selector on said carrier. 

11. In a transmission and control mecha 
nism for machine tools, the combination of a 
plurality of shifters each adapted to adjust 
a movable element of a rate changing mecha 
nism, a carrier having advanced and retracted 
positions, a drum movable with said carrier 
and adapted in moving toward its adyanced 
position to contact selected shifters and trans 
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mit movement thereto, said drum being ro 
tatively adjustable to select shifters to be en 
gaged thereby and an interlock including a 
part positioned to engage with said drum 
during movement from the one to the other 
of said positions, whereby rotative drum 
movement is prevented except when said car 
rier is in its retracted position. 

12. In a transmission and control mecha 
nism for machine tools, the combination of a 
plurality of shifters each adapted to adjust 
a movable element of a rate changing mecha 
nism, a carrier having advanced and retracted 
positions and a drum having apertures and 
movable with said carrier and adapted in 
moving toward its advanced position to con 
tact selected shifters and transmit movement 
thereto; said drum being rotatively adjust 
able to select shifters to be engaged thereby, 
and said shifters being provided with pins 
normally aligned in the path of movement of 
said drum and individually receivable in cer 
tain of said apertures, whereby to interlock 
said drum against rotation when received 
therein. 

13. In a transmision and control mecha 
nism for machine tools, the combination with a power train including a plurality of unitary 
pairs of speed change elements each shiftable 
to a plurality of effective positions in said 
train, shifting means for said pairs and al 
ternatively movable in opposite directions 
and including connections operative in one 
direction of said movement to shift one of 
said pairs directly from one of said positions 
to the other, and other connections operative 
during the same direction of movement to 
shift the other of said pairs from one of said 
positions to an inoperative position, said 
shifting means including selecting means ad 
justable to determine the effect of said shift 
ing means on said pairs during the other di 
rection of movement of said shifting means, 
means connected for movement with said 
selecting means for visibly indicating the 
position of adjustment of said selecting means 
and an interlockincluding parts one of which 
is connected to be engaged and disengaged 
with the other by the opposite movement of 

15 said shifting means. 
14. In a transmission and control mecha 

nism for machine tools, the combination with 
a plurality of change speed devices including 
shiftable elements, of independent shifters 
for said elements including a plurality of sets 
of aligned pins, each connected with one of 
said shifters, an actuator including bodily 
movable portions positioned to engage select 
ed of said pins during such movement and 
formed and mounted for rotative adjustment 
determinative of the pins to be so engaged, 
said portions being interconnected for simul 
taneous movement, and one of said portions 
being formed for interlocking interaction 
with one of said pins in a certain position of 
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one of said elements, whereby to secure said 
actuator against selective adjustment when 
said element is in said position. 

15. The combination with a transmission 
mechanism for machine tools and including 
shiftable change speed elements, of shifting 
mechanism therefor including a plurality of 
independently operable shifters adapted to 
act upon respective of said elements, said 
shifters being provided with normally 
aligned pinportions, and a drum rotatable on 
an axis substantially parallel with the aligned 
pinportions and having an actuating move 
ment to contact with said portions in a direc 
tion substantially corresponding to a radius 
of said drum, said drum being apertured to 
receive different pins during its actuating 

20 

movement when in its different positions of 
rotation, whereby to determine for each such 
position what combination of pins will be 
actuated thereby, said drum being secured 
against rotation when a pin enters an aperture 
therein. - 

25 
16. In a transmission and control mecha 

nism for machine tools, the combination of a 
plurality of transmission shafts, a plurality 
of shiftable rate change elements adapted in 
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certain positions of their movement to con 
- nect said shafts in serial power transmitting 

relationship, and a control device shiftable 
for simultaneously shifting said elements and 
including different motion transmitting 
trains for engagement of the respective ele. 
ments, one of said trains including parts 
having lost motion, whereby the element af 
fected by the last named train is engaged at a 
later interval than the other of said elements. 

17. In a transmission and control mecha 
nism for machine tools, the combination with 
a power train including driving, intermediate 
and driven shafts and a plurality of elements 
respectively shiftable to establish an opera 
tive motion transmitting connection between 
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different pairs of said shafts and a control 
device shiftable for simultaneously shift 
ing said elements and including different mo 
tion transmitting trains for engagement of 
the respective elements, the train for shifting 
the element to connect said intermediate and 
driven shafts including parts having lost mo 
tion, whereby the other element will be first 
engaged and the intermediate shaft will be 
set in motion before the engagement of said 
element connecting the intermediate and 
driven shafts. 

18. In a transmission and controlmechanism 
for machine tools, the combination with a 
driving shaft provided with means for oper 
ating it at a substantially constant known 
number of revolutions perminute, of a driven 
shaft required to be operated at a plurality of 
different known rates of rotation, change 
speed gearing interconnecting said shafts and 
including a plurality of shiftable elements 
adapted in their various positions to provide 65 
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for a plurality of differentserialcombinations 
productive of various changes in rate between 
the driving and driven shafts, means for se 
lectively shifting each of said elements di 
rectly to its required position for effecting any to 
desired serial combination aforesaid and in 
cluding a device having separate selective ad 
justment and shifting movement, an adjustor 
operatively connected with said device to 
control the selective adjustment thereof and 
having associated therewith a pointer and 
scale relatively movable in accordance with 
the operation of said adjustor, said scale com 
prising a substantially consecutive list of the 
various rates of rotation perminute adapted 
to be effected in said driven shaft in the va 
rious positions of said elements, whereby said 
pointer is movable in orderly manner with 
reference to the associated scale to indicate 
directly in revolutions per minute all rates 
from the lowest to the highest at which said 
driven shaft may be operated and whereby 
said device will selectively shift directly to 
their required positions and without passing 
through intermediate positions any elements 
required to produce the rate indicated by the 
pointer. 

19. In a transmission, and control mecha 

80 

85 

90. 

nism for machine tools, the combination of a 
power train including driving, intermediate 
and driven shafts, a group of elements alter 
natively engageable for connecting the driv 
ing and intermediate shafts, a second group 
of elements alternatively Eggle for con 
necting the intermediate and driven shafts, a 
shifter for said elements including a selector 
portion adjustable to determine the engage 
ment of all of said elements, and motion trans 
mitting connections from said shifter to one 
of said groups and operative to disengage the 
elements thereof in accordance with the ad 
justment of said selector portion, and from 
said shifter to the other of said groups and 
operative to disengage the elements thereof 
independently of the adjustment of said se 
lector portion. 

20. In a transmission and control mecha 
nism for machine tools, the combination with 
a power train including a driving shaft, an in 
termediate shaft and a driven shaft, of gear 
ing connecting said shafts including a unitary 
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pair of gears shiftable directly between alter 
native operative positions for power-trans 
mission between two of said shafts, a second 
unitary pair of gears shiftable between op 
erative positions for power-transmission be 
tween a different two of said shafts and hav 
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ing a neutral position, a control device mount 
ed for gear shifting and retractive move 
ments and having an adjustable portion de 
terminative of the gear or gears to be shifted, 
together with motion transmitting connec 
tions adapted to impart motion to selected 
gears for the shifting thereof during the 
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shifting movement of said device, said con 
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nections being adapted to shift said second gear pair to its neutral position during the 
retractive movement of said device while leaving said first mentioned gear pair in one 
of its operative positions. 

21. In a transmission and control mecha 
nism for machine tools, the combination 
with a power train including a speed change 
element shiftable to and from a power-trans 
mitting position, of a control device asso 
ciated with said power train and including 
a shifter portion movable through a prede 
termined cycle of movement and a selector portion adjustable to determine whether or 
not said shifter portion will move said ele 
ment during said cycle, and notion trans 
mitting means adapted to receive motion 
from said device during said cycle and in 
cluding parts acting positively upon said 
element when said selector portion is in cer 
tain positions of adjustment to move said 
element to its power-transmitting position. 
during one portion of said cycle and from its 
power-transmitting position in another por 
tion of said cycle. . 

22. In a transmission and control mecha 
nism for machine tools, the combination with 
a power train including a unitary pair of 
speed change elements having a neutral posi 
tion and adjustable therefrom to either of 
two alternative power-transmitting posi 
tions, of a control device including a shifter 
portion movable in a predetermined cycle for 
the shifting of said pair of elements, and a 
selector portion adjustable to determine to 
which of said positions said pair is to be 
shifted, together with motion transmitting 
connections adapted to impart to said pair. 

- the positive motion of said shifter portion 
40. 
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in a direction determined by said selector 
portion, said connections including parts 
positively operative upon said pair to re 
store it to its neutral position during a part 
of said cycle irrespective of the adjustment 
of said selector portion. 

23. In a transmission and controi mecha 
nism for machine tools, the combination with 
a power train including a plurality of shift 
able transmission elements, of a control de 
vice having a selector portion and a shifter 
portion, the latter being movable in a cycle, 
and motion transmitting connections com 
plementary to said selector portion and co 
operating therewith during a part of said 
cycle to shift one of said elements irrespec 
tive of the position of said selector portion 
and during the remainder of said cycle to 
shift any one or more of said elements in accordance with the position of said selector portion. 

24. In a transmission and control mecha 
nism for machine tools, the combination with 
a power train including a shiftable element, 
of a slide connected with said element for 
the shift thereof and provided with project 
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ing arms, and a selector comprising 2 nov 
able Support and an apertured drum mount 
ed on said support for bodily movement 
there with and for selective adjustment, upon 
its axis, one of said arms being formed to 
contact with said drum irrespective of the 
rotative adjustment thereof and the other 
of said arms being provided with a pin. 
adapted in a predetermined position of ad 
justment of said drum to enter an aperture 
therein, whereby to avoid the reception of 
notion therefron. 
25. In a transmission and control mecha 

nism for machine tools, the combination. With 
a power train including a shitable element, 
of a slide connected with said element for 
the shift thereof, and provided with project 
ing arms, and a selector comprising a nov 
able support, and an apertured drum mount 
ed on said support for bodily movement, 
there with and for selective adjustment, upon 
its axis, one of said arms being formed to con 
tact with said drum irrespective of the rota 
tive adjustment hereof and the other of 
said arms being provided with a pin adapted 
in a predetermined position of adjustment 
of said drum to enter an aperture therein, 
whereby to avoid the reception of motion 
therefrom said arms being disposed upon 
opposite sides of said drum in the direction 
of movement thereof and being so spaced 
with reference to the diameter of said drum 
that said first mentioned arm is placed in 
the path of movement of said drum only 
subsequent to the interaction of the drum. 
with said second mentioned arra. 

26. In a transmission and control mecha 
nism for machine tools, the combination with 
rate changing mechanisin inciding a shift 
able element, of a shifter connected with said 
element, and an actuating device for said 
shifter including a bodily movable selector 
rotatable about its own axis and having a 
configuration adapting it to contact, in a cer 
tain position and not to contact with said 
shifter in another position of rotative ad 
justment, said device being so mounted that, 
selector contact with said shifter will be sub 
stantially radial with respect to said axis. 
2. in a transmission and control mecha 

nisinformachine tools, the combination with 
rate changing mechanism including a plu 
rality of shiftable elements, of a shifter hay. 
ing portions individual to each of said ele 
ments, and a selector mounted for bodily 
movement in a direction to operate said 
shifter portions, said selector being rotatable 
on a given axis and adapted to contact select 
ed shifter portions in a direction substan 
tially radia with respect to said axis, said 
selector having a configuration adapting it 
to abut a different plurality of shifter por 
tions in its different positions of rotative ad 
justment for the direct actuation of each. 
shiftable element to its required position. 
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28. In a transmission and control mecha 
nism for machine tools, the combination with 

O 

change speed mechanism including shiftable 
elements, of shifting means including a plu 
rality of pins respectively shiftable for power 
engagement of respective elements, an actua 
tor including bodily movable portions posi 
tioned to engage and shift selected pins dur 
ing such movement and formed and mounted 
for rotative adjustment about an axis trans 
verse to the path of pin movement and de 
terminative of the pins to be so engaged. 

29. In a transmission and control mecha 
nism for machine tools, the combination with 

5 a plurality of shiftable change speed ele 
ments, of shifters provided with normally 
aligned pin portions individual for power 
engagement of respective elements and a 
bodily movable drum rotatable on an axis. 
Substantially parallel with the aligned pin 
portions and having an actuating movement 
to contact with said portions in a direction 
substantially corresponding to a radius of 
said drum, said drum being apertured to re 
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ceive different pins in its different positions 
of rotation, whereby to determine for each 
such position what combination of pins will 
be actuated thereby. 

30. In a transmission and control mecha 
nism for machine tools, the combination of 
a rate changer including shiftable elements, 
a member movable for the shifting of said 
elements, a selector mounted on said member 
for selecting elements required to be shifted 
and directions of shift thereof, a handle 
member connected with said selector for the 
adjustment thereof, a scale indicative of han 
dle positions and associated with one of said 
members, and a pointer associated with the 
other of said members and adapted to co 
operate with said scale, whereby said pointer 
and scale are simultaneously movable when 
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said first mentioned member is moved and 
are relatively independently movable when 
said handle is adjusted. 

31. In a transmission and control mecha 
nism for machine tools, the combination with 
an oscillatory carrier, of a drum rotatably. 
mounted thereon, a support for said carrier, 
a member connected with said carrier and 
projecting through said support, a second 
member operatively connected with said 
drum for the rotative adjustment thereof and 
extending through said support, a scale 
mounted on one of said members, and a 
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ointer mounted on the other of said mem 
E. said scale and pointer being operatively 
associated to indicate the various rotative 
positions of said drum. 

32. In a transmission and control mech 
anism for machine tools, the combination 
with an oscillatory carrier, of a drum rotat 
ably mounted thereon, a support for said car 
rier, a member connected with said carrier 
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ond member operatively connected with said 
drum for the rotative adjustment thereof and 
extending through said support, a scale 
mounted on one of said members, a pointer 
mounted on the other of said members, said 
Scale and pointer being operatively associated 
to indicate the various rotative positions of 
said drum, a driving shaft operated at a 
constant speed, a driven shaft, rate chang 
ing gearing interconnecting said shafts and 
including shiftable elements, and shifters 
complementary to said drum and adapted to 
be acted upon thereby during the movement 
of said carrier in accordance with the rota 
tive adjustment of said drum, each of said 
shifters being connected with one of said ele 
ments and adapted to shift respective ele 
ments directly to required position upon the 
occurrence of carrier movement, said scale 
giving a direct reading in consecutive series 
of the various rates of rotation produced on 
said driven shaft by the different element positions. 

38. in a transmission and control mecha 
nism for machine tools, the combination with 
a suitable support, of a carrier journaled for 
oscillation therein, a drum rotatably mount 
ed on said carrier at a point remote from the 
axis of oscillation of said carrier, a shifter 
positioned in the path of movement of said 
drum upon the oscillation of said carrier, and 
a change speed gear connected with said 
shifter. 

34. In a transmission and control mecha 
nism for machine tools, the combination with 
a suitable support, of a carrier journaled for 
oscillation therein, a drum rotatably mounted 
on said carrier at a point remote from the 

: axis of oscillation of, said carrier, a shifter 
positioned in the path of movement of said 
drum upon the oscillation of said carrier, 
and a change speed gear connected with said 
shifter, said shifter including a contact por 
tion and said drum having peripheral con 
figurations adapting it in certain positions 
; rotative adjustment to receive said por 
tion without acting thereon. 

35. In a transmission and control mecha 
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nism for machine tools, the combination with , 
an oscillatory carrier, of a pair of drums ro 
tatably mounted thereon on opposite sides 
of the axis of oscillation of said carrier 
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means for simultaneously adjusting said. . . 
drums rotatively, and a group of shifters 
each having a portion disposed in the path 
of one of said drums and adapted selectiye 
ly to be acted upon by said drums during the 
oscillation of said shifter in accordance with 
the position of rotation of said drums. 

36. In a transmission and control mecha 
nism for machine tools, the combination with 
an oscillatory carrier, of a pair of drums ro 
tatably mounted thereon on opposite sides 
of the axis of oscillation of said carrier, 
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and projecting through said support, a sec- means for simultaneously adjusting said 30 
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drums rotatively, and a group of shifters 
each having a portion disposed in the path 
of one of said drums and adapted selectively 
to be acted upon by said drums during the 
oscillation of said shifter in accordance with 
the position of rotation of said drums, to 
ether with a change speed mechanism in se 

cluding a plurality of shiftable rate change 
elements, each of said shifters being con 
nected for movement of a particular element 
in a particular direction. 

37. In a transmission and control mecha 
nism for machine tools, the combinations 
with a plurality of rate changing mechanism 
arranged in serial relation and each including 
a unitary pair of elements shiftabie to a plu 
rality of operative positions, whereby to pro 
duce a variety of changes of rate through the 
combined effect of said elements in the vari 
ous positions, of an oscillatory carrier, aper 
tured drums mounted on said carrier upon 
either side of the axis of oscillation thereof, 
a shifter associated with each drum, each of 
said shifters being connected to a particular 
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pair of elements in different mechanism 
aforesaid and having portions individual for 
one or the other of the operative positions of 
the pair, and means for simultaneously ro 
tatively adjusting said drums upon said car 
rier, said drums and shifter portions having 
complementary constructions, whereby the 
rotative adjustment of said drums is deter 
minative of the shifter portions to be engaged 
thereby. 

38. In a transmission and control mecha 
nism for machine tools, the combination with 
a carrier having a hub and oscillatory about 
the axis thereof, of drums rotatively mounted 
on said carrier on opposite sides of said axis, 
a gear concentric with said axis and inter 
geared with each of said drums, and a shaft 
extending through said hub and connected 
with Efgear to control the rotative adjust 
ment of said druins. 

39. In a transmission and control mecha 
nism formachine tools, the combination with a 
drum mounted for bodily oscillatory move 
ment and for rotative adjustment on its axis, 
of slides located upon either side of the axis 
of said drum, arms projecting from said 
slides, pins mounted in said arms and sub 
stantially aligned in parallelism with the axis 
of said drum, and means interconnecting said 
slides for opposite movement, said drum hav 
ing a configuration adapting it during its os 
cillatory bodily movement to contact in a 
substantially radial direction either of said 
pins alternatively while avoiding contact 
with the other in accordance with its posi 
tion of rotative adjustment whereby accord 
ing to such adjustment motion is transmitted 
from said drum to saidslides to move them in 
the one direction or the other. 

40. In a transmission and control mecha 
nism for machine tools, the combination with 
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a drum mounted for bodily 6sciliatory move 
inent and for rotative adjustment on its axis, 
of slides located upon either side of the axis 
of said drum, arms projecting from said 
slides, pins mounted in said arms and sub 
stantially aligned in parallelism with the axis 
of said drum, and means interconnecting said 
slides for opposite movement, said drum hav 
ing a configuration adapting it during its 
oscillatory movement to contact in a substan 
tially radial direction either of said pins al 
ternatively while avoiding contact with the 
other in accordance with its position of ro 
tative adjustment, whereby according to such 
adjustment motion is transmitted from said 
drun to said slides to move them in the one 
direction or the other, together with a rate 
changing mechanism including a shiftable 
element connected with one of said slides to 
receive movement in one direction or the 
other therefrom. - 

41. In a transmission and control mecha 
nism for machine tools, the combination with 
a drum mounted for bodily oscillatory move 
ment and for rotative adjustment on its axis, 
of slides located upon either side of the axis 
of said drum, arms projecting from said 
slides, pins mounted in said arms and sub 
stantially aligned in parallelism with the axis 
of said drum, and means interconnecting said 
slides for opposite movement, said drum hav 
ing a configuration adapting it during its os 
cillatory movement to contact in a substan 
tially radial direction either of said pins al 
ternatively while avoiding contact with the 
other in accordance with its position of rota tive adjustment, whereby according to such 
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adjustment motion is transmitted from said: 
drum to said slides to move them in the one 
direction or the other, together with a rate 
changing mechanism including a shiftable 
unitary pair of elements connected with, one 
of said sides to receive movement in one di 
rection or the other therefrom, and to be 
moved thereby to alternative power-trans 
mitting positions, one of said slides having a 
secondarm adapted in certain positions of 
said slides to lie in the path of retractive 
movement of said drum and adapted to be 
contacted by said drum irrespective of the po 
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sition of rotation of said druni, whereby to 
shift said 
tion. - - 

42. In a transmission and control mecha 
nism for machine tools, a power train having 
selectively shiftable speed change elements, 
a device movable for selection of said ele 
ments, a device movable for simultaneously 
shifting a plurality of the elements selected 
by the first named device, and means prevent 
ing the movement of the first named device 
while the other of said devices is in certain 
of its positions of movement. 

43. A transmission mechanism for machine 
tools having a plurality of gears shiftable to 

pair of elements to a neutral posi 
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interchangeably transmit power, in combina 
tion with a control device including a first 
hand lever, a portion movable from said lever 
for selection of a gear to be shifted, a second 
hand lever, positive motion transmitting con 
nections from said second lever and opera 
tively connectible to positively shift the one 
or the other of said gears in accordance with 
the position of Said portion, and a speed indi 
cating device having a portion connected for 
movement from said first lever. 

44. In a machine tool transmission having 
a first and second gear set, each having a 
plurality of gears shiftable to interchangea 

29 

bly transmit power and connected for one set 
to receive power through the other, the com 
bination of a selective device including a first 
hand lever and a portion adjustable from said 
lever for selection of a gear or gears to be. 
shifted, and shifting means including a sec 
ond hand lever having positive acting motion 
transmitting connections with said portion of 
said device, whereby to positively shift any 
of said gears in accordance with the position 
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of Said portion. 
45. In a machine tool including transmis 

sion mechanism having a first and second 
gear set, each having a plurality of gears 
shiftable to interchangeably transmit power 
and connected for one set to receive power 
from the other, each of said gears having a 
power-transmitting and an alternative non 
power-transmitting position, the combina 
tion of a control device including a hand lever 
movable in opposite directions, means con 
nected for movement from said hand lever 
in the one direction to invariably shift the 
gears of one of said sets to their non-power 
transmitting positions irrespective of prior 
gear positions, and means positively con 
nected for movement from the movement of 
said hand lever in the other direction to posi 
tively shift any of said gears to power-trans 
mitting positions, the last named means in 
cluding a portion adjustable for predeter 
mining the gear or gears to be shifted. 

46. In a transmission and control mecha 
nism for machine tools, the combination with 
a driving shaft provided with means for op 
erating it at a substantially constant known 
number of revolutions per minute, of a driven 
shaft required to be operated at a plurality 
of different known rates of rotation, change 
speed gearing interconnecting said shafts and 
including a plurality of shiftable elements 
adapted in their various positions to provide 
for a plurality of different serial combina 
tions productive of various changes in rate 
between the driving and driven shafts; and 
mechanism for selectively effecting any de 
sired serial combination aforesaid and in 
cluding a first member and a second member 
separately operable respectively for selective 
adjustment of said mechanism and for shift 
ing movement of said elements, said mecha 
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nism also including a scale comprising a sub 
stantially consecutive list of the various rates 
of rotation per minute adapted to be effected 
in said driven shaft in the various effective 
positions of said elements, and an indicator 
relatively movable adjacent said scale and 
operative during operation of said first mem 
ber to indicate on said scale the rate which 
will result fron, subsequent operations of said 
second member whereby any rate from the 
lowest to the highest at which said driven 
shaft may be operated may be directly pre 
selected in terms of revolutions per minute 
and without effecting any intermediate or 
undesired rate, and the pre-selected rate may 
be subsequently effected. 

47. In a machine tool the combination of 
a work table, a support for said table and 
providing a hollow portion uprising adja 
cent an edge of said table, a drive shaft rotat 
ably supported from said support and adapt 
ed to be driven at a substantially constant 
known number of revolutions per minute, a 
tool spindle rotatably supported from said 
hollow portion at a level above said table and 
requiring to be operated at a plurality of 
differentlknown rates of revolution per min 
ute for the tooling of a work piece supported 
on said table, a transmission connectible be 
tween said drive shaft and tool spindle in 
cluding a plurality of rate change elements 
housed within said hollow portion of said 
support and shiftable to a plurality of dif 
ferent serial power transmitting positions 
collectively providing said different rates of 
spindle revolution; and mechanism for selec 
tively effecting any desired one of said serial 
positions of said elements and including a 
first hand lever exposed outside said hollow 
portion of said support and manually oper 
able for effecting selective adjustment of 
said mechanism and a second hand lever 
operable independently of said first hand 
lever and exposed outside said hollow por 
tion of said support and manually operable 
for effecting a shifting of said elements, said 
mechanism also including a scale comprising 
a list of the various rates of rotation permin 
ute adapted to be effected in said spindle in 
the various effective serial power transmitting 
positions of said elements and relatively mov 
able adjacent indicating means adapted dur 
ing adjustment of said mechanism from said 
first hand lever to indicate on said scale the 
spindle rate which will result from a subse 
quent operation of said second hand lever, 
whereby any of said spindle rates may be 
directly preselected in terms of revolutions 
per minute and without effecting any unde 
sired rate, and the ure-selected rate may be 
subsequently effected. Y 

48. In a machine tool, the combination of 
a work table, a support for said table and 
providing a hollow portion uprising adja 
cent an edge of said table, a drive shaft rotat 
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ably supported from said support and adapt 
ed to be driven at a substantially constant 
known number of revolutions per minute, a 
tool spindle rotatably supported from said 
hollow portion at a level above said table and 
requiring to be operated at a plurality of dif 
ferent known rates of revolution per minute 
for the tooling of a work piece supported on 
said table, a transmission connectible between 
said drive shaft and tool spindle including 
a plurality of rate change elements housed 
within said hollow support portion and shift 
able to a plurality of different serial power 
transmitting positions collectively providing 
said different rates of spindle revolution; and 
mechanism for selectively effecting any de 
sired one of said serial positions of said ele 
ments and operable for a pre-selection of one 
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of said serial positions and independently op 
erable for subsequently shifting said elements 
to the last mentioned serial position, said mechanism also including a scale comprising 
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a list of the various rates of revolution per 
minute adapted to be effected on said spin 
dile in the various effective serial positions 
of said elements and relatively movable ad 
jacent indicating means adapted during op 
eration of said mechanism for said pre-selec 
tion to indicate on said scale the spindle rate 
which will result from operation of said 
mechanism for said subsequent shifting of 
said elements, whereby any of said spindle 
rates may be pre-selected in terms of revo 
lutions per minute and without effecting any 
undesired rate, and the rate so pre-selected 
may be subsequently effected. 

In witness whereof I hereto affix my sig 
JOSEPH. B. ARMITAGE. 

  

  


