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UNITED STATES PATENT OFFICE. 
GUSTA: DAVID SUNDSTRAND, OF ROCKFORD, ILLINOIS, ASSIGNOR To ROCKFORD 

AiLLING MACHINE CORPANY, OF ROCKFORD, ILLINOIS, A CORPORATION OF ILLI 
NOS. GE ARING. 

Application filed January 31, 1919. Serial No. 274,158. 

To all chon, it may concern: - 
Be it known that I, GUSTAF DAVID SUN), 

STRAND, a citizen of the United States, resid 
ing in the city of Rockford and State of Illi 
nois, have invented new and useful Improve 
ments in Gearing, of which the following 
is a specification. 
The invention has reference to gearing for 

milling machines and the like, and one ob 
O 
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ject thereof is to provide an improved con 
struction and arrangement of the gearing and 
the controlling devices therefor wherein 
such devices are arranged in a very compact 
manner, present a neat and ornamental ap 
pearance, and are very convenient for the 
Operator. 
Another object of the invention is to pro 

vide, in combination with change speed 
gearing of advantageous construction, im 
proved mechanism for actuating the gearing 
in either direction. 
Another object of the invention is to pro 

vide for changing the speed ratio between 
two shafts through a series of increments 
all in the same sense, by sliding a set of 
gears on one of the shafts through a corre 
sponding series of predetermined positions 
of adjustment. 
The objects of the invention thus gener 

ally stated, together with other and ancil 
lary advantages, are attained by the pre 
ferred construction and arrangement illus 
trated in the accompanying drawings, form 
ing part hereof, in which Figure 1 is a frag 
mentary longitudinal sectional view of a 
portion of a milling machine embodying the 
features of my invention. Fig. 2 is a trans 
verse vertical section taken on line 2-2 of 
Fig. 1. Fig. 3 is a fragmentary horizontal 
section taken on line 3-3 of Fig. 2. Fig. 4 
is a fragmentary vertical section taken on 
line 4-4 of each of Figs. 1 and 3. Fig. 5 is 
a fragmentary side elevation showing the 
arrangement of the controlling devices. Fig. 
6 is a fragmentary horizontal section taken 
oil line 6-6 of Fig. 2. Fig. 7 is a vertical 
sectional view taken on line 7-7 of Fig. 1. 
Fig. S is a sectional view taken on line 8-8 
of Fig. 1. The frame of the machine in which the in 
vention is embodied is indicated generally at 
l, and 2 indicates a cutter spindle mounted 
in suitable bearings in the frame and driven, through the medium of gearing to be de 

scribed, from a shaft 3 mounted at the for 
Ward end of the frame and having a drive 
pulley 4 thereon. The spindle 2 thus con 
stitutes the driven shaft, and the shaft 3 

55 

the main drive shaft, while 5 indicates a 
tumbler shaft, which is driven from the 
drive shaft in a manner to be later set forth, 
and 6 indicates an intermediate shaft hav 
ing gearing connections with both the tum 
bler shaft and the spindle or driven shaft 
whereby the latter is actuated. 
The gearing connections between the 

driven shaft 2 and the intermediate shaft 6 comprise three gears 7, 8 and 9 of varying 
sizes on the driven shaft, and three gears 10, 
11 and 12 fixed against rotation as well as 
sliding movement on the intermediate shaft 
6. The gear 7 on the driven shaft is loosely 
mounted thereon and meshes at all times 
With the gear 10 on the shaft 6; and the 
gears 8 are slidably but non-rotatably 
mounted on the driven shaft 2. The gears 
8 and 9 are thus movable into mesh with the 
gears 11 and 12 respectively on the shaft 6. 
In order that the driven shaft 2 may be ac 
tuated through the medium of the gears 7 
and 10, the gear 7 is arranged to be locked 
against rotation relative to the shaft 2 by 
the gear 8. For this purpose the adjacent 
faces of the gears 7 and 8 are provided with 
Suitable clutch devices which may comprise 
a series of pins 13 (Fig. 1), suitably mount 
ed in the gear 7, and a corresponding num 
ber of openings 14 (Fig. 8) in the gear 8 for 
receiving the pins when the gear 8 is slid into 
engagement with the gear 7. When in this 
position, the gears 8 and 9 on the shaft 2 are 
out of mesh with the gears 11 and 12 on the 
shaft, 6. 
The tumbler shaft 5, which is constantly 

driven in one direction or the other in a 
manner to be later set forth, is journaled at 
its opposite ends in the walls of a tumbler 
15. This tumbler is in the form of a casing 
pivotally mounted at its rear end on a shaft 
16 (Fig. 4), and fixed on said tumbler shaft 
5 at spaced intervals are three gears 17, 18 
and 19 movable by swinging the tumbler, 
into mesh with two contiguous gears 20 and 
21 slidably but non-rotatably mounted on 
the shaft 6. By spacing the tumbler gears 
17, 18 and 19 apart sufficient to receive one 
of the gears 20 or 21 while the other meshes 
with one of said tumbler gears, it is possible, 
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shaft 6 and swinging the tumbler to move 

tumbler gears may be moved into mesh with 

10 

15 

20. 

upon sliding the gears 20 and 21 on the 

any one of the tumbler gears into mesh with 
either of said gears 20 and 21. it will be 
seen that by the construction set forth, the 
each of the gears 20 and 21, whereby six va 
riations in speed are obtainable through 
these connections, and since three variations 
in speed are obtainable through the con 
nections between the shafts 6 and 2, an ag 
gregate of eighteen variations in speed be-, 
tween the tumbler shaft 5 a. 
shaft 2 is obtainable. ... ind the driven 
I prefer to make the p 

ratio between the gears 18 and 17 and 19 and 
18. When this is done, the six different po 
sitions of the sliding gears will correspond 
to six different speed ratios, each speed ra 
tio in the series being greater than the pre 
ceding one. For instance, in the design 
shown, gears 17 and 20 give the slowest 
speed for shaft 6. The next position of the 25 sliding gears will use gears 21 and 17, in 
creasing the speed of shaft 6 by the ratio 
will use gears 20 and 18 and if 

30 

15 

betwengears 20 and 21. The next position 
- the ratio of 

gears 18 and 17 is greater than the ratio of 
gears 20 and 21, gears 18, and 20 will drive 
shaft 6 at a higher sped than gears 17 and 
21. It will thus be seein that an uninter 
rupted series of positive increments in the 
speed of shaft 6 is obtainable by moving the 
sliding gears from one position to the next 
throughout the series of positions. 

Referring now to Figs. 4 and 5, the gear 
controlling means comprises two rotary de 
vices 22 and 23 and one horizontally mov 
able device 24. These devices are all mount 
ed on a plate 1a suitably secured to the for 
ward wall of the frame 1, with the hori 
zontally movable device 24 disposed between 
the rotary devices 22 and 23; and said de 
vices. 22, 23 and 24 are operatively associat 

I ed with the gearing so as to control, respec 
tively, the positions of the gear's 8 and 9 on 
the shaft 2, the tumbler gears 17, 18 and 19 
through the tumbler 15, and the gears 20 and 21 on the shaft 6. 
The rotary controlling device 22 may 

comprise a crank. 25 fixed on the outer end 

5 

and with which said pinion meshes carries 
a member 29, the inner end of which is 
grooved (Fig. 6) to receive a collar 30 
formed on a sleeve.31 on the driven shaft, 2. 
said sleeye being rigid with the gears 8 and 
9 on said shaft, 
The rotary device 23 comprises a crank 

carried by the controller plate and having 

- - , , tch diameter-ratio 
of the gears 20 and 21 nearer unity than the 

32 fixed on the outer end of a crank rod 33 

1,478,166 
a pinion 34 on its inner end. This pinion 
is located at one side of the forward end of the tumbler 15 and the tumbler is provided 
with a gear segment or rack 35 with which 
the pinion is adapted to mesh. 
The horizontally innovable device. 24, 

which is adapted to shift the gear's 20 and 
21 on the shaft 6 comprises a pin 36 entered 
through a slotted plate 37 secured to the 
controller plate 1. Said pin has a handle 
38 on its outer end and a member 39 on its 

70 

inner end adapted to slidably engage with 
the opposite sides of the gear 20 on the 
in the plate 37 a series of six recesses 40 are provided corresponding to the positions in 
shaft 6. At the opposite edges of the slot . 

80 

which the gears 20 and 21 are to be moved. 
to obtain the six variations in speed be 
tween the shaft 6 and the tumbler shaft, 5. 
Into these recesses the inner end of the han 
dle 38 is adapted to be forced by a spring 
41 (Fig. 4) whereby the member 39 may be 
releasably fixed in the desired position of . 
horizontal adjustment. Similarly, in order 
that the member 29 which is actuated by the 
crank 25, and the tumbler 15, which is 
swung by the crank 32, may be ireleasably 
held in their several positions, the handles 
of said cranks are each provided with a 
Spring-pressed detent 42 adapted to engage 
with recesses or sockets 43 or 43' arranged 

90 

at properly spaced intervals in the controller plate. 
The means for driving the tumbler shaft 

5 will now be described, reference being 
made particularly to. Figs. 1, 2, 3, and 7. 
As shown in Figs. 3 and 7... the shaft 16 . . 
upon which the tumbler 15 is pivotally 

10) 

mounted is suitably journaled in the for. 
ward portion of the frame 1 parallel to the 
main drive shaft 3 but slightly above and at 
one side thereof, the tumbler 15 being 
mounted on the inner end of the shaft 16 
The drive shaft has fixed thereon a gear 

44, which meshes at all times with two gears 
45 and 46. The gears 45 and 47 are fixed on 
a shaft 45' mounted directly below the shaft 

the tumbler gear 19. Thus the tumbler 
gears may be driven from the drive shaft in 

in 

16. The gear 47 is adapted to mesh with a 
gear 48 slidably but non-rotatably mounted 
on the shaft 16, so that when the gears 47 
and 48 are in mesh the shaft 16 will be ac 
tuated. The shaft 16 in turn has fixed. of a crank rod 26... which is journaled in the 

controller plate 18 and has fixed on its inner 
end a pinion 27. A rack bar 28, slidably 
rounted on the inner side of said plate 1: 

as 

thereon a gear 49 meshing at all times with 

one direction through the gears 44, 45, 47, 
48 and 49 from the main drive shaft. In order that said tumbler gears may, when de 
sired, be driven in the opposite direction 
from the drive shaft, the gear 48 on the 125 
shaft 16 is moved out of mesh with the gear: 47 and into interlocking engagement with 
the gear 46. This latter gear is loosely 
mounted on the shaft 16 and meshes at all . 
times with the gear 44 on the main drive 130 
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shaft, the gear 48 serving to lock said gear 
46 against rotation on the shaft 16 so that 
the tumbler gears may be driven through 
the gears 44, 46 and 49. In order that the 
gears 46 and 48 may interlock they may be 
provided with clutch teeth 50 and 51 (Fig. 
3), and for the purpose of shifting the gear 
48 a rotary device is provided comprising a 
crank rod 52 suitably mounted in the frame 
1 and having a crank 53 on its inner end and 
a knurled head 54 on its outer end. The 
gear 48 has rigid therewith a hub 55 which 
is provided with a groove 56 in which the 
inner end of the crank pin of the crank 53 is 
adapted to operate to effect a shifting of the 
gear 48 when the knurled head 54 is rotated. 

it will be seen that have provided change 
Speed gearing which is capable of transmit 
ting power from a drive shaft to a driven 
shaft at a great variety of speeds and in 
either direction, and that the gearing is so 
combined with the shifting or controlling de 
vices as to enable an advantageous arrange 
ent of the latter. By mounting two gears 
on the shaft 6 so as to be shiftable with ref 
erence to the tumbler gears, the necessity 
for sliding the tumbler, as is the case in 
some prior devices, is eliminated. Hence it 
is possible to greatly simplify and strength 
en the tumbler and the means for swinging 
it. Moreover the arrangement of the shaft 
6 between the driven shaft 2 and the turn 
bler enables the advantageous arrangement 
of the gear-shifting devices 22, 23, a 1d 24 
above Set forth. 

It will also be noted that in the construe 
tion and arrangement of the gearing set 
forth, the tumbler 15 is made to support 
both ends of the tumbler shaft 5, it being 
evident that inasmuch as the tumbler is not 
slid endwise there is no danger of the bear 
ings for the shaft interfering with any of 
the gear-shifting operations. 

In Fig. 1, the drive shaft 3 is shown as 
provided on its inner end with a gear 5 
neshing with a gear 58 to actuate a gear 59. 
These gears are a part of the feed mecha 
inism forming no part of this invention. 
While I have described one embodiment 

of my invention as illustrated in the draw 
ings, it is to be understood that I do not de. 
sire to be limited to this particular embodi 
ment of the principles and features dis 
closed throughout the description. My in 
vention broadly considered and expressed in 
the appended claims is to be limited only by 
the prior art. 

I claim as my invention: 
1. The combination of a pair of shafts, 

means adapted to connect said shafts so that 
One shaft may be driven from the other at a 
yariety of speeds, a pivotally mounted tum 
bler having a shaft with a plurality of gears 
thereon of different sizes, a plurality of 
gears on one of said pair of shafts slidable 

3. 

into and out of position to be operatively 
engaged by the gears in said tumbler, means 
for driving the tumble: shaft, means for 
sliding said slidable gears, and means for 
Swinging said tumbler. 

2. The combination of a shaft having a 
plurality of gears slidably but non-rotatably 
mounted thereon, a pivotaliy mounted tun 
bler having a shaft with a plurality of gears 
fixed thereon, means for driving the tumbler 
shaft, and means for swinging said tumbler 
to carry its gear's into mesh with the firsi, 
mentioned gears, said tumbler gears being 
spaced apart so that when one of the first 
mentioned gears is brought into mesh with 
one of the tumbler gears the remainder i 
the first mentioned gears may enter this 
space between two of the tumbler gears. 

3. in a machine of the class referred to, 2: 
drive shaft, a driven shaft, and means adapt. 
ed to connect said two shafts whereby the one 
shaft may be driven by the other at a plu 
rality of different speeds, said means includi 
ing a shaft adapted to be connected with this 
drive shaft for rotation thereby, a tumbie' 
pivotally mounted on the last linentioned 
shaft and having a pilrality of gear's mount 
ed therein, and a shaft between said tumbler 
and the driven shaft operatively connected 
with the driven shaft and having a plurality 
of gears thereon slidable into and out of 
position for engagement by each of the 
tumbler gears. 

4. In a machine of the class referred to, 
a drive shaft, a driven shaft, and means 
adapted to connect said two shafts whereby 
one shaft may be driven by the other in 
either direction at a plurality of different. 
speeds, said means including a third shaft 
having a gear loosely mounted thereon, a 
gear on the drive shaft meshing at all times 
with said loose gear, a tumbler on said ihird 
shaft having a shaft therein adapted to be 
operatively connected with the drive; shaft, 
a fourth shaft selectively connected at va. 
rious speed ratios with the drive shaft, and 
having a gear fixed thereon, and a gear on 
said third shaft adapted to mesh with the 
gear on the fourth shaft and movable into 
interlocking engagement with the loose gear 
on the third shaft to hold it against rotation 
thereon. ... " . 

5. The combination of a pair of shafts, 
means adapted to form various operative 
connections between said shafts whereby one 
shaft may be driven from the other at a 
plurality of different speeds, a third shaft. 
a tumbler pivotally mounted on said third 
shaft and having a shaft therein operatively 
connected with said third shaft, means for 
driving said third shaft in either direction, 
and means independent of said means for 
connecting said pair of shafts, and including 
a plurality of gears on said tumbler shaft, 
adapted to operatively connect said tumbler 
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13. 

shaft to drive one of said pair of shafts at 
a variety of speeds. 

6. In a machine of the - - - - 
shaft to be driven, a tumbler pivotally 

5 mounted at one end and having a shaft there 
in, an intermediate shaft, gears on each of 
said shafts movable into various positions of 
adjustment to effect a variation in speed of 
the driven shaft, a rotary device for slid 

{{}ing the gears on the driven shaft, a rotary 
device for swinging the tumbler and the 
gears therein, and a device disposed between 
the rotary devices and movable substan 

intermediate shaft. - . . . . . . 

7. In a machine of the class referred to, 
a pair of shafts and an intermediate shaft, 

... gears on each of said shafts movable into 

is s 

various positions of adjustment to obtain a 
20 plurality of different speeds, means for mov 

ing said gears comprising a pair of devices 
for the gears on said pair of shafts each in 
cluding a hand Allied one above the 
other, and a third device for the gear's on 
the said intermediate shaft including a pin 
movable substantially horizontally and dis 
posed between the hand cranks of the other 
two devices. 

8. In a machine of the class referred to, 
29 a pair of shafts and an intermediate shaft, 

gears on each of said shafts movable into va 
rious positions of adjustment to effect a vari 
ation in speed of one of said shafts, rotary 
devices for moving the gears on said pair of 

35 shafts, and a device for moving the gears on 
said intermediate shaft disposed between 
said rotary devices and movable in a path 
substantially at right angles to a line con 
necting the axes of said rotary devices. 

4) 9. The combination of a shaft having a 
plurality of gears slidably but non-rotatably 
mounted thereon, a tumbler pivotally but, 
non-slidably mounted on an axis parallel to 
said shaft, a shaft mounted in the tumbler and having a plurality of gears fixed there 
on, and devices for sliding the first men 
tioned gears and swinging said tumbler 
whereby any one of the tumbler gears may 
be brought into mesh with any one of the 

56 first mentioned gears. . . . . . 
10. In a variable speed power transmis 

ision, a driven shaft, an intermediate shaft 
parallel to said driven shaft, a tumbler shaft 
extending parallel to a portion of the length 
of said intermediate shaft only, slidable 
gears on the portion of said intermediate 
shaft adjacent said tumbler shaft adapted to 
be driven from Said tumbler, and fixed gears 

5 5 

on the other portion of said intermediate 
60 shaft adapted to drive said driven shaft. 

11. In a variable speed transmission, a 
pair of shafts, a plurality of fixed gears and 
a plurality of slidable gears on the first 
shaft, a plurality of driven gears on the 

as second shaft adapted for selective engage 

class referred to, a 

tially rectilinearly to slide the gears on the 

1,473,166 

and other coaxial gears of various sizes 
adapted to be moved into selective engage 
ment with said slidable gears of the first 
shaft. . . . . . . . . 

12. In a device for transmitting power at 
a plurality of speed ratios, a rotary control 
element adapted to shift gears axially into 
mesh with other gears, a second slidable 
control element adapted to shift other gears 

ment with the fixed gears of the first shaft, 

70. 

axially, a third rotary control element 
adapted to move gears into mesh without 
sliding them, the axes of said three control 
elements being parallel, and power-trans 
mitting mechanism between said first and 5 
third control elements and the gears con 
trolled thereby including mechanism for multiplying the manual force supplied. 

13. In a variable speed mechanism, a speed-setting dial, comprising three control 85. 
elements adjustable in planes parallel to the 
dial, the first control element having rotary 
adjustability and having means adapted to 
shift gears axially into mesh with other gears, 
the second control element having rotary 
adjustability and being provided with rack 
and pinion means whereby easily to Swing 
tumbler gears into mesh with other gears, 
and the third control element having linear. adjustability substantially at right angles 
to the line of centers of the first and second 

90 : 

95 

control elements and having means adapted 
to shift axially the gears which mesh with 
the tumbler gears, the first control element 
acting independently of the other control 
elements. . . . . 

14. In a variable speed power trans 

100 

mission, a shaft, a pair of gears of different 
diameters splined on said shaft, a plurality 
of gears of different diameters separated by 
spaces not less than the width of the larger 
splined geal, aeans for sliding said splined 

105 

ears, and means for Swinging said spaced 
- is ra " . . 

gears into mesh with Said splined gears. 
15. In a variable speed power transmis 

sion, a tumbler a shaft pivoted in said 
tumbler carrying a plurality of gears, a 
shaft pivotally supporting said tumbler, a 
gear on said last mentioned shaft continu 
ally meshing with one of said tumbler gears, 
another gear splined on said last mentioned. 
shaft, and a third gear loose on said last 
mentioned shaft, means for driving said 

110 

is 

splined and loose gears in opposite direc 
tions, said splined gear and said loose gear 120 
having cooperating clutch elements, and 
means for moving said splined gear out of 
engagement with its driving means and into 
engagement with said loose gear. - 
16. In a power transmission, a drive 

shaft, continuously rotating in one direc 
tion, a driven shaft and a countershaft, said 
drive shaft having a gear meshing with a 
gear loose on the driven shaft and with a 
gear rigid on the countershaft, said counter 

125 



0 

5 

25 

30 

i473,366 

shaft, having a gear meshing with the slid 
able gear on the driven shaft, said slidable 
gear and loose gear having cooperating 
clutch elements, whereby the slidable gear 
engages the loose gear when out of mesh 
with the second gear of the countershaft. 

17. A variable speed power transmis 
sion, comprising three Sets of rotary ele 
Inents, control means for moving the first 
Set of elements out of operative engagement 
with the second set, control Yeans for po 
sitioning the second set of elements to re 
ceive the first set in engagement for power 
transmission at a plurality of different, 
Speed ratios, and control means for position 
ing the third set to receive power from the 
second set at a plurality of different speed 
ratios, the control means for said first and 
third sets including mechanism for increas 
ing the manual force applied. 

18. A variable speed power transmission, 
having, in colnbination, three sets of rotary 
elements, means for withdrawing the first 
set of elements from operative engagement 
with the Second Set, means for positioning 
idle elements in said second set to receive 
elements of said first set for transmitting 
power at a relatively large number of vari 
ous speed ratios, and means for positioning 
elements of the third set to receive power 
from elements of the Second set at a rela 
tively small number of various speed ratios, 
said means for withdrawing the first set of 
elements operating independently of the 

40 

s 

5 5 

65 

5 position of the elements of the second set. p 
19. A variable speed power transmission 

having, in combination, three sets of rotary 
elements, the intermediate set including 
slidable elements adapted to receive power 
from the first set, and the third set includ 
ing slidable elements adapted to receive 
power from the said intermediate set, means 
for withdrawing the first set of elements 
from operative engagement with the slid 
able elements of the Second set, means in 
cluding mechanism for increasing the man 
ual force applied for sliding the slidable 
elements of the third set, and means for 
sliding the slidable elements of the second 
Set. . 

20. A variable speed power transmission 
having, in combination, three pairs of four 
parallel shafts, one being a tumbler pair 
comprising a tumbler shaft and a pivot 
shaft and control means for Swinging the 
tumbler shaft about the pivot shaft, each 
pair comprising a driving 
driven shaft, the driven shaft of each pair 
being the driving shaft of the next pair, the 
tumbler pair having a rigid driving gear 
and a rigid driven gear, the remaining pairs 
having spaced driving gears rigid to the 
shaft and contiguous driven gears slidable 
on the shaft, and having control means for 
sliding said driven gears, whereby selective 

gears. 

shaft and a 

engagement of gears within the pairs is 
obtained. 

21. in a machine of the class referred to, 
an interihediate shaft and a final shaft, fixed 
gears on said said intermediate shaft, and 
means carried by Said final shaft for coin 
necting it to said intermediate shaft at any 
one of a plurality of different speed ratios, 
gea's On said intermediate shaft slidable 
into any one of a series of predetic:"lained 
positions, and adjustable gears for driving 
said slidable gears at a predetermined speed 
in each position of adjustment, the speeds 
corresponding to the different positions of 
adjustment increasing uninterruptedly 
throughout the series. 

22. In a variable speed transmission, a 
pair of shafts comprising a driving shaft 
and a driven shaft, the driving shaft having 
a plurality of spaced gea's fixed to its shaft, 
a driven shaft having contiguous driven 
gears slidable on the shaft, and means for 
producing the meshing of any one driven 
gear with any one driving gear, the pitch 
diameters of Said driven gear's having a 
ratio nearer unity than that of the pitch 
diameter's of any two adjacent, driving 

23. In a variable speed transmission, a 
shaft, two contiguous gears of different di 
ameter's splined on said shaft, a plurality of 
gear's of different diameters, each of said 
last mentioned gears spaced from each ad 
jacent gear by a space not less than the 
width of the larger splined gear, the pitch 
diameters of Said spaced gears increasing 
uninterruptedly throughout the series, the 
ratio between the pitch diameters of the 
splined gears differing from unity by an 
amount, less than the ratio between the 
pitch diameters of any two adjacent spaced 
gears, 2nd means for producing the meshing 
of any one of said splined gears with any 
One of Said spaced gears, whereby said 
Splined gears may in their various positions 
of adjustment be driven at a series of differ 
ent speeds increasing uninterruptedly 
throughout the series. 

24. A variable speed power transmission 
having, in combination, a driving shaft and 
a driven shaft, a set of gears on each shaft, 
means for moving one shaft toward and 
away from the other to bring the gears into 
and out of mesh, and means for sliding one 
set of gears to associate any gear in the slid 
able set with any gear in the other set, the 
pitch diameters of the gears being such that an uninterrupted Series of speed increments 
in the same sense, corresponding to the 
linear series of positions of adjustment of 
the slidable gears, is provided for the driven 
shaft. 

25. in a variable speed transmission, a 
shaft, gears of different diameters splined 
on Said shaft, others gears of different diam 

() 

80 

90 

95 

00 

03 

O 

lii, 

120) 

25 

30 



as 

eters the ratio between the pitch diam 
eters of adjacent splined gears differing 
from unity by an amount less than the ratio 
between the pitch diameters of any two ad 
jacent other gears, and means for producing 
the meshing of any one of said splined 
gears with any one of said other gears. 

0. 
26. In a variable speed transmission, a 

pair of shafts, two gears of different diam 
eters splined on the first shaft, a plurality 
of gears of different diameters, on the 
second shaft the pitch diameters of said last juentioned gears increasing uninterruptedly 
throughout the series, the ratio between the 

set my hand: . 

GUSTAF DAVID SUNDSTRAND. 

1,473,166. 

pitch diameters of the splined gears differ 15 
ing from unity by an amount less than the 
ratio between the pitch diameters of any 
two adjacent other gears, and means for 
producing the meshing of one of said 
Splined gears with any one of said other 
gears, whereby said splined gears may in 
their various positions of adjustment be 
driven at a series of different speeds increas 
ing uninterruptedly throughout the series: 

() 

in testimony whereof, I have hereunto 25 



Certificate of Correction. 
It is hereby certified that in Letters Patent No. 1473,166, granted November 6, 

1923, upon the application of Gustav David Sundstrand, of Rockford, Illinois, 
for an improvement in “Gearing.’ errors appear in the printed specification re 
quiring correction as follows: Page 3, line 94, claim 3, for the word “operatively 
read selectively, and after the word “connected insert the words at various speed 
ratios, same page, line 110, claim 4, for the Word “selectively’ read operatively, 
same page and claim, lines 110 and 111, strike out the words “at various speed 
ratios’; and that the said Letters Patent should be read with these corrections 
therein that the same may conform to the record of the case in the Patent Office. 

Signed and sealed this 18th day of December. A. D., 1923. 
SEAL. KARL FENNING, 

Acting Commissioner of Patents. 

  


