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UNITED STATES PATENT OFFICE. 
GEORGE K. GAIRWIN AND EDWARD J. McC.ELLAN, OF NEW YORK, N. Y. 

SPEED-CHANGE GEARNG. 

No. 922,880. 
Application filed January 27, 

To all uphom it may concern. 
Be it known that we, GEORGE K. GARVN 

and EDWARD J. McCLELLAN, citizens of the 
United States, residing at the city of New 
York, in the borough of Manhattan and 
State of New York, have invented certain 
new and useful Improvements in Speed 
Change Gearing, of which the following is a 
full, clear, and exact description. 
Our invention relates to speed change 

gearing, particularly for machine tools and 
other apparatus where a positive feed or 
drive through widely varying speed ranges is 
required. - 
Among other systems of gearing which 

have been proposed for the above purpose 
are arrangements of gears in an angularly ad 
justable drum, the power being delivered at 
clifferent points determined by the angular 
aljustment of the drum. So far as we are 
aware, these systems have usually given 
rical progression and have required an exces 
sive number of gears. By our present in 
vention the number of gears is limited to the 
lowest number which is theoretically possible 
to give the different speeds desired. We 
have also designed a practical construction 
in which the change from one speed to an 
other is easily effected, and in which the ad 
justment is fixed by no other manipulation 
than the simple turn of a crank through a 
single revolution or other unit number of 
turns. 
With the foregoing and other objects in 

view, our invention consists in the features 
of construction and combination as herein 
after set forth and claimed. 
In the drawings: Figure 1 is a side eleva 

tion of a speed change gear mechanism em 
bodying the principles of our invention; Fig. 
2 is a vertical sectional view of the same; this 
section is taken on the line II-II of Fig. 3 
looking in the direction of the arrows; Fig. 3 
is a section on the line III-III of Fig. 1, 
looking in the direction of the arrows, and Fig. 4 is a partly diagrammatic developed 
sectional view to illustrate the working of the 
transmission. 

Referring to the drawings in which like 
parts are designated by the same reference 
sign, denotes a frame or casing of generally 
circular outline with a flat rear face 2, which 
may be bolted or otherwise secured to any 
Supporting frame or part 3. The easing 2 
has an interior hollow chamber 4 with two i 
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annular or interiorly cylindrical coaxial sur 
faces 5, 5. 7 denotes a drum having the general form 
of a spool or reel with a pair of side langes 8, 
8' which fit snugly within the surfaces 5, 5’ 
and establish a bearing engagement there 
with. In this relation the drum 7 is main 
tained and guided by a cap-ring 9, secured 
upon the open side of the casing 1 and lapping 
over the exposed edge of the flange 8' so as 
to maintain the drum 7 against longitudinal 
displacement in an outward direction. On 
its opposite side the drum has a thrust bear 
ing engagement at 10 to limit its endwise 
movement in the chamber 4. One of the 
flanges 8 is toothed on its periphery to form 
a gear 12 adapted to mesh with a won 13. 
The worn 13 is fixed to a spindle 14 guided 
to have a rotative but not a longitudinal 
movement in a boss 15 of the casing 1. 

16 denotes a crank secured to the spindle 
14 outside the boss 15 so as to rotate the 
spindle, and angularly displace the gear 12 
through any desired range of adjustment. 
The drum 7 has a central or axial hole in 

which rotates a shaft 20, driven from a 
sprocket or other driving connection 21, 
outside the casing. 

22 is a gear keyed to the shaft 20 in a cen 
tral chamber 23 of the drum 7. As a me 
chanical feature of the constraction it may 
be mentioned that the chamber 23 is formed 
with a removable round block 28 upon one 
side to permit the insertion of the gear 22, 
the block being afterward fixed in place by a 
set screw 29. The chamber 23 is separated 
from the outside annular recess 24 of the 
drum, which is formed between the flanges 
8, 8", by a comparatively thin annular wall 
26. This wall is obviously necessary in 
order to hold the flanges 8, 8' together, but 
it does not extend through a complete cir 
cumference, being cut away or interrupted 
on one side at 27 (see Fig. 2). 

IBetween the flanges 8, 8' and within the 
annular recess 24 there are fixed a plurality 
of short studs 31, rigidly secured at one or 
both ends in the flanges by the set screw's 32. 
These studs 31 constitute journals for a plu 
rality of gear spindles 33, having gears and 
pinions which intermesh around the circuin 
ference of the drum in a continuous series 
having certain characteristics. The promi 
nent principles involved in this gear train 
are shown in Fig. 4. Before referring to this 
figure, it is, however, to be mentioned that 
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Within any such group of three the large 
gears follow one another in increasingly off 

are, of course, positioned to accommodate 
the large gears. These relations are readily 
apparent from Fig. 4 and it will be seen that 

that their peripheries are all tangent within a 

large gears are preferably identical in size 

tion and lead to a special function or result 
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an idler 34 is provided on an additional fixed mit it to mesh with any given one of the 
stud 35 in permanent mesh with the gear 22 large gears 36, A, B, C, D, E, F, G, I', 
through the opening 27. This idler 34 I’, J or K, just mentioned. Owing to the 
meshes with the first gear 36 of the train 33 relation of these large gears just above 
(refer to Fig. 4). The gear 36 has a pinion referred to, together with the breadth of 
A which meshes with a gear A on the second gear 40, said gear 40 will mesh with all these 
gear. spindle 33, which in turn has a pinion large gears if it meshes any one of them, by 
B. The pinion B meshes with the gear B' merely angularly adjusting the drum 7 on its 
on the third gear spindle 33, which in turn axis. It is therefore obvious that when the 
has a pinion C meshing with a gear Cof the crank 16 is turned to displace said drum 
fourth gear spindle 33. This relation is con- angularly, that the large gears 36, A, B, 
tinued throughout the series and may be etc., above enumerated, are brought suc 
redily traced by the letters, DD, E, E, cessively into mesh with the gear 40. The 
FF, G G, H II, II', 'J' and SR', denomi-gear 40 is fixed on a spindle 41 in the casing 
nating the successive gears of the driving 1, from which the motion is communicated 

- to any driven device or mechanism. 
The use and operation are as follows: Power 

being communicated to the sprocket wheel. 
21, the shaft 20 and the gear 22 are caused to 
rotate at a fixed uniform speed. This rota 
tion is communicated to the idler 34 and the 
gear 36, which are permanently innesh with 
one another, and with the gear 22. From 
the gear 36 the power is transmitted through 
the entire train of gears shown in Fig. 4, and 
above described, and it will be observed that 
each gear spindle 33 in the advancing series, 
rotates more slowly than the one which pre 

In order to secure a proper driving train as 
above defined, without interference be 
tween the various gears, each gear spindle 33 
has a reduced portion 33 which is situated 
opposite the large gear of the adjacent 
spindle with the pinion of which it is in 
meshing relation; that is to say, the second 
gear spindle 33 has a reduced portion oppo 
site the gear 36, the third gear spindle has a 
reduced portion opposite the gear A', the 
fourth gear spindle. has a reduced portion 
opposite the large gear 13, and so on. In 
order to get the most compact disposal possi cedes it. The diminution of rotative speed 
ble, the gear spindles are made in identical is in a geometrical ratio throughout the 9: 
recurring groups of three, the first, second series; that is to say, each gear spindle has 
and third spindles being like the fourth, a speed value equal to that of the preceding 
fifth and sixth, respectively, and so on. one, divided by a given factor. If the speed 

reduction is equal to two-thirds between each 
pair, it is evident that the ninth gear spindle 
of the series has a speed about one thirty 
eighth that of the first gear spindle, being 

set relation in successive stages froli one 
side to the other. The pinions of the various 
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gear spindles, and their reduced portions 33° about the value of the fraction two-thirds 
to the ninth power. If the reduction factor 
is one-half, and there are eleven pairs; the 
total speed reduction would be over two 
thousand fold, indicating the comparatively 
wide ranges available with an apparatus en 
bodying the present invention. It is also to 
be noted that in practically all machine tool 
work, feed values should be changed by fac 
tors in geometrical progression rather than 
by a difference or addition, as witharith 
netical progression. The power is delivered 
through any selected large gear of the series 

circle concentric with the axis of rotation by merely angularly adjusting the drun 7 so 
of the drum 7, and that each gear spindle has that such gear is in mesh, with the delivery 
its large gear at least about twice the depth gear 40. If desired the delivery gear 40 may 
of a tooth larger than the pinion. These be meshed with the initial gear 36, in which 

case it has the same tooth velocity as the 
driving gear 22; or its speed can be reduced 
through successive changes to any value 
within the limits above referred to. The 
changes from one speed ratio to another are 
effected by a unit number of turns of the 
crank 16. We prefer to have the worn 13 

as follows: 40 is a gear having a broad face of such a pitch that one turn, will be just or the equivalent thereof extending entirely sufficient to pass. from one meshing relation 
across between the flanges 8, 8", and having to another. It is evident that equal angular 
a pitch and axis of rotation adapted to per- I displacements of the drum are required 

owing there to all the gears and pinions of the 
series are confined between two planes which 
are spaced apart by a distance about three 
times the width of the gears employed. 
This distance determines the width between 
the flanges S and S. The most prominent 
and characteristic feature of these gears and 
their method of mounting, lies in the fact 

and pitch throughout the series, in which 
case their axes as...well.ás their peripheries 
are in a circle concentric with the axis of the 
supporting drum 7. These characteristics 
constitute an important point in our inven 
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throughout the series to effect the speed 
changes. This is due to the equal spaced 
apart relations of the studs 31, the various pinions A, B, C, etc., being of equal size so as to permit an equal spaced apart disposition 
of the studs 31. In adjusting from one speed 
ratio to another the idler 34 is carried to new 
angular positions on its driving gear 22, but 
obviously meshes equally well for its driving 
function at whatever angle it may be placed. 
We have described the mechanism as though 
it were only for use with the shaft 20 as a 
driving member and the shaft 31 as a driven 
member. This has been purely for the pur 
pose of clearness, as the PRI's works equally well considering the shaft 31 as the 
driving member and the shaft 20 as the 
driven member. We do not accordingly de 
sire to be limited or restricted to either plan 
of operation. 
Any desired indexing means may be used 

for registering the particular speed ratio 
which is obtained by any adjustment. I 
have illustrated an index mark 50 on a 
stationary part of the frame and which may 
be employed as a reference point in con 
junction with the studs 31, which may be 
punched or denominated with different in 
scriptions indicative of the speed obtained 
for each adjustment. In the drawings the 
reference mark 50 is opposite the twelfth 
stud 31, corresponding to the twelfth or 
lowest speed obtainable. The other ad 
justments produce the different speeds in or 
tler, corresponding to the marks appearing 
on the E. of said studs 31. In place of 
figures indicating the mere order or sequence 
of the speeds, it is obviously possible to di 
rectly denominate the speed ratios by frac 
tions or decimals. 
What we claim, is: 
1. In a speed change gearing, a drum hav 

ing a central axis, a series of spindles having 
large gears and pinions, said gears having 
their peripheries tangent to an exterior circle 
concentric with the axis of said drum and 
each having its large gear meshing with the 
pinion of an adjacent spindle, a gear coaxial 
with said drum, an idler meshing therewith 
and coöperating with an initial spindle of 
said series, a permanently located gear, and 
means for bringing any one of said large 
gears in mesh with said permanently located 
gear. 

2. In a speed change gearing, a drum hav 
ing a central axis, a series of gear spindles 
each having a large gear and a pinion and a 
reduced portion, said large gears having their 
peripheries tangent to an outside circle con 
centric with the axis of said drum, each spin 
tle having its large gear meshing with the 
pinion of the adjacent spindle on one side 
and opposite a reduced portion of the spindle 
on the other side, a gear coaxial with said 
drum, an idler meshing there with and coöp 

3. 

erating with a gear of an initial spindle of 
said series, a permanently located gear, and 
means for bringing any one of said large 
gears in mesh with said permanently located 
gear. 

3. In a speed change gearing, a drum an 
gularly adjustable on a central axis, a series 
of gear spindles with axes in a circle concen 
tric with thc axis of said drum, said gear 
spindles each having a large gear and also 
having a pinion in mesh with the large gear 
of an adjacent spindle, and also having a re 
duced portion opposite the large gear of an 
adjacent spindle on the other side, said large gears being of equal size and pitch through 
out the series, and a permanently located 

70 

80 

gear meshing selectively with said large gears 
when said drum is angularly adjusted. 

4. In a speed change gearing, a drum hav 
ing a central axis, a series of gear spindles 
having their axes in a circle concentric with 
the axis of said drum, said gear spindles all 
having equal large gears and each having a 
pinion meshing with the large gear of the ad 
jacent spindle, a gear coaxial with said drum, 
means meshing therewith to drive an initial 
spindle of said series, a permanently located 
gear, and means for bringing any one of Said 
large gears in mesh with said permanently 
located gear. 

5. In a speed change gearing, a drum hav 
ing a central axis, a series of gear spindles 
having their axes in a circle concentric with 
the axis of said drum, said gear spindles all 
having equal large gears and each having a 
pinion meshing with the large gear of the ad 
jacent spindle, a gear coaxial with said drum, 
an idler meshing therewith and coöperating 
to drive a gear of an initial spindle of said se 
lies, a permanently located gear, and means. 
for bringing any one of said large gears in 
mesh with said permanently located gear. 

6. In a speed change gearing, a drum an 
gularly adjustable on a central axis, a series 
of gear spindles with axes in a circle concen 
tric with the axis of said drum, said gear 
spindles each having a large gear and having 
a pinion in mesh with the large gear of an ad 
jacent spindle, said large gears being of equal 
size and pitch throughout the series, and a 
permanently located gear adapted to be 
meshed selectively with said large gears by 
the angular adjustment of said drum. 

7. In a speed change gearing, a drum hav 
ing a central axis, a series of gear spindles, 
large gears thereon of equal pitch having 
their peripheries tangent to an outside circle 
concentric with the axis of said drum, said 
large gears being arranged on the spindles in 
similar recurring groups of three, the large 
gears of each group being increasingly offset 
from one side toward the other, pinions on 
said spindles each meshing with the gear of 
an adjacent spindle, a gear coaxial with said 
drum, means meshing therewith to drive an 
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initial spindle of said series, a permanently 
located gear, and means for bringing any one 
of said large gears in mesh with said perma 
nently located gear. 

5 8. In a speed change gearing, a drum hav 
ing aA. of flanges, studs extending between said flanges, gear spindles on said studs and 
having gears and pinions intermeshing in a 
continuous series around said drum, a gear 

10 coaxial with said drum, means meshin 
therewith to drive an initial spindle of sai 
series, a permanently located gear, and 
means for bringing anyone of said large gears 
in mesh with said permanently located gear. 

15 9. In a speed change gearing, a drum hav 
ing a central axis, a series of gear spindles 
having gears with their peripheries, tangent 
to an outside circle coaxial with said drum, 
said gear spindles each having a pinion mesh 

20ing with the large gear of an adjacent spin 
dle, a gear coaxial with said drum, means 
meshing therewith to drive an initial spindle 
of said series, a worm-wheel and worm for 
angularly adjusting said drum, and a per 

25 manently located gear adapted to mesh selec 
tively with said large gears when said drum 
is angularly adjusted. 

10. In a speed change gearing, a drum hav 
ing a series of intermeshing gears and PE 

30 ions, and having an interior annular wall in 
terrupted on one side, a gear within said wall, 
an idler meshing therewith and located at the 
interrupted portion of said wall and meshing 
with an initial gear of said intermeshing 

35 series, and a permanently located gear 
adapted to mesh successively with anyone 
of said intermeshing gears when said drum is 
angularly adjusted. 

11. In a speed change gearing, a drum an 
40 gularly adjustable on a central axis, a series 

of gear spindles with axes tangent to a circle 
concentric with the axis of said drum, said gear spindles all having cqual large gears and 
each having a pinion in mesh with the large 

gear of an adjacent spindle, a gear coaxial 45 
within said drum, an idler meshing therewith 
for driving an initial spindle of said series, 
and a permanently located gear with abroad 
face adapted to be selectively meshed with 
any of said large gears by the angular adjust- 50 
ment of said drum. 

12. In a speed change gearing, a series of intermeshing gears and pinions having their 
axes all at equal distances from a given point, 
said gears and pinions being respectively of 55 
equal size throughout the series, whereby a 
constant ratio of speed variation is obtained 
between each pair, and a gear adapted to be 
meshed with any one of said first mentioned 
gears. 60 

13. In a speed change gearing, a series of 
intermeshing gears and pinions with their 
axes all at equal distances from a given point, 
a gear adapted to be put in mesh with any of 
said first mentioned gears, and index means 65 
for denominating the particular speed or ad 
justment obtained in the resultant driving 
train. 

14. In a speed change gearing, a drum hav 
ing a central axis, a series of spindles having 70 
large gears and pinions, said gears having 
their peripheries tangent to an exterior circle 
concentric with the axis of said drum and 
each having its large gear meshing with the 
pinion of an adjacent spindle, a gear coaxial 75 
with said drum, an idler meshing therewith 
and coöperating with an initial spindle of 
said series, a permanently located gear, and 
means for bringing any one of said large 
gears in mesh with said permanently located 80 
gear. 

In witness whereof, we subscribe our sig 
natures, in the presence of two witnesses. 

GEO. K. GARWIN. 
EDWARD J. MCCLELLAN. 

Witnesses: 
JoHN T. WILLIAMs, 
CHAs. T. LUTHER. 

  


