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UNITED STATES PATENT OFFICE. 

GEORGE SAMUEI, BAKER, OF ILONDON, ENGLANID. 
WHE EL-GEAR. 

SPECIFICATION forming part cf Letters Patent No. 707,672, dated August 26, 1902. 
Application filed December 3,1901, serial No. 84,567. (No model) 

To allí viforn, it inva y concerºn: 
Beitknown that I, GEORGESAMUEL BAKER, a subject of the King of England, residing at 

London, in England, have invented certain 
new anduseful Improvements in or. Relating 
to Wheel-Gear for the Transmission of Power, 
(for which I have applied for Letters Patent 
in Great Britain under No. 17,728, dated Sep 
tember 4, 1901,) of which the following is a 
specification. 
The present invention relates to wheel 

gearing for the transmission of power, the 
principal object being to provide a gear by 
means of Which power maybe transmitted 
from a diriving to a driven shaft at any one of 
a certain number of prearranged speeds. 
Another object of this invention is the con 

struction of a Spur-gear which Will allow of 
reversal of the driven shaft Without disen 
gagement or engagement of any spur-Wheels. 
A further object of the inventionisto pro 

vide a simple construction of certain parts of 
the gear. 
According to this invention compound 

planet-pinions are employed having three or 
more portions of diferent diameters. En 
circling each portion of the planet-pinionsis 
an internally-toothed rotatable ring. One of 
these rings is fixed to the driven shaft, and 
each of the other ringsis adapted to bellocked 
to the casing of the gear. 

In the accompanying drawings, Figure 1 is 
a central longitudinal section of a transmis 
sion-gear constructed inaccordance with one 
method of carrying out this invention. Fig. 
2 is a transverse section of the same appara 
tus on the line 2 2 of Fig. 1. Fig. 3 is a cen 
tral longitudinal section of another form of 
transmission-gear adapted to give both for 
Ward and reversed driving. Fig. 4is a trans 
verse section of the same gear on the line 44 
of Fig. 3. Fig. 5is a central longitudinal sec 
tion of a transmission-gear similar to that 
shown in Fig. 1, ilustrating a convenient 
constructional form of the gear. Fig. 6 is a 
transverse section of a combined casing and 
band-brake constructed in accordance with 
this invention. Fig. 7is a side elevation, and 
Fig. 8 is a plan, of the Same device. 
Tike letters indicate like partis throughout 

the drawings. 
With reference first to Figs. 1 and 2, a high 

Speedshaft Ahas keyed on ita sleeve B, bear 
ing a toothed. pinion B". This pinion gears 
with one or more, preferably three, toothed 
planet-pinions C, whichare disposed about it. 
The pinions are rotatably supported on shafts 
D, roller-bearings D' being preferably em 
ployed. The shafts are conveniently carried 
on a frame rotatable concentrically with the 
high-speed shaft A, on which it rests, and 
comprising disks EE at opposite ends of the 
shafts, rigidly connected together by the por 
tions Eº, suitable journals being provided to 
receive the shafts D of the compound pinions. 
Each of the outer pinions C forms one portion 
of a compound planet-pinion having several 
toothed portions of diferent diameters CC Cº, 
&tc. The diferent portions mayeither be cast 
in one continuous piece ormay beformed sepa 
rately and thereafter keyed to one sleeve, 
which actsas a boss for the Whole set. Encir 
cling and gearing with each portion of these 
compound pinions isan internally-toothedro 
tatable ring FF" Fº, &c., the diameter of each 
ringbeingso arranged thateach portion of the 
compound pinionsgears With its correspond 
ingtoothed ring. The last toothedring Fºfar 
thestawayfrom the driving-pinion Biskeyed 
to or forms part of a disk Fº, provided with 
a central boss, Which is fixed on the driven 
shaft G, thus supplying a positive connection 
between the last ring Fº and the driven shaft 
G. Surroundingeach rotatable ringis a band 
brake HH Hº, &c., provided with a tighten 
ing device, whereby any one of the loose rings 
may be locked as desired. 

It Will nowbe seen from the drawings that 
When one of the loose rings F is fixed by 
its locking de vice and When the driving-shaft 
Ais rotated power Will be transmitted through 
the pinion Band the compound pinion. The 
portion of the compound pinion appropriated 
to the locked ring Will run around against the 
inside of that ring, and motion of translation 
Will be imparted to the compound pinion. 
The last portion Cº. of the compound pinion 
being of less diameter than the portion ap 
propriated to the locked ring will have a less 
peripheral velocity than the latter, and the 
internally-toothed ring Fº, on which the last 
portion runs, Will therefore be forced slowly 
forward, since both portions of the compound 
pinion have the Same motion of translation. 
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The less the diference in these peripheral 
velocities-i. e., the more nearly the diame 
ters of the two portions approximate-the 
greater will be the reduction of the speed of 
the driven shaft. The rotation of the last 
ring Fºº will be communicated to the driven 
shaft G. through the disk Fº, and the speed 
imparted to the driven shaft Will be deter 
mined by the choice of the ring which is to 
belocked. 

Referring now to Figs. 3 and 4 the construc 
tion in this case is similar to that of the gear 
above described; but in order to enable the 
motion of the driven shaft to be reversed the 
compound planet-pinion is provided with a 
portion Cºofless diameterthan thelast portion 
Cº. The last portion Cºgears with the inter 
nally -toothed ring which is positively con 
nected to the driven shaft G. When the re 
fore it is desired to reverse the motion of the 
driven shaft G, the internally-toothed ring of 
smallest diameter Fºis locked. This small 
est ring then acts as a fixed circular rack, on 
which the smallest portion Cº. of the com 

The last portion Cº of 
the compound pinion being of greater diame 
ter than the smallest portion Cºwill have a 
greater peripheral velocity than the smallest 
pinion Cº, and the last ring Fºº will thus be 
forced slowlybackward, since thetwoportions 
of the compound pinion have the same mo 
tion of translation. 
When two or more diferent speeds are re 

quired in a reverse direction, two or more 
portions of the compound pinion are formed 
of less diameter than the last portion Cº. In 
the case of a vehicle it is generally necessary 
to provide several speeds in a forward driv 
ing direction and one slow speed in a reverse 

In such a case the compound pin 
ions are constructed as illustrated in Figs. 3 
and 4. 
The internally-toothed ring of largest di 

ameter F may conveniently be rigidly con 
nected to a disk K, having a central sleeve 
K", the outside of whichforms a journal which 
revolves in a bearingin the fixed casing. In 
stead of providing the ring F with a support 
ing-disk Kand boss Kagroove maybe formed 
in the outside of the ring Fito receive the band 
brake H, as illustrated in Fig. 5. En such a 
case the door Q., which closes the casing, can 
conveniently be provided with a projection 
Q', abutting against the ring Fland coóperat 
ing with the band-brake H to prevent lateral 
motion of thering F. Convenientlythelock 
ing device for the loose rings consists of brake 
bands H, H', Hº, &c., en circling the loose rings 
F, F", Fº, &c., each of which bands can be 
tightened suficiently to grip its toothedring 
and fix it in one position. Normally the 
toothed rotatable rings are free to turn within 
the brake-bands. 
According to this invention the brake-bands 

are preferably cast in one with the casing L, 
convenient apertures beingleft in the casing 

707,672 

4 to allow of the projection of lugs M. from 
the split rings, by means of which the rings 
maybe tightened with a bolt Jor the like en 
gaged, as shown, with these projections. 

Figs. 6, 7, and 8 ilustrate another conven 
ientiform of combined casing and band-brake. 
The casing Land the band-brake Hare cast 
in one piece, lugs M being provided on each 
brake-band, and the lugs maybe brought to 
gether in order to tighten the band-brake by 
means of a T-headed bolt Jandan internally 
screwed sleeve N, provided with a hand-Wheel 
N". If several brake-bands are employed, as 
ilustrated, one bolt J and hand-Wheel N Nº 
may serve for the tightening of any one of 
the whole group. In this case the lugs Mare 
provided with slots M' in order that the bolt 
maybe raised out of engagement with one 
pair of lugs and maybe slid along into en 
gagement with any other pair. It is not nec 
essary that the lugs should project through 
an aperture in the casing, but the casing may 
be provided with a hinged cover, such as IP, 
and the bolt may project through slots L' in 
the side of the casing L. This form of band 
brake has been described as applied to a mul 
tiple epicyclic gear; but of course it is to be 
understood that this brake could also be ap 
plied to a single or double epicyclic gear of 
the same type. 

It is obvious from the above description 
that a self-contained or compact mechanism 
can be formed according to this invention, 
wherebyfrom a high-speed shaft. A power can 
be transmitted to a low-speed shaft G, or 
from a low-speed shaft G. to a high-Speed 
shaft A at any one of several prearranged 
speeds, and according to one portion of this 
invention the direction of motion maybe re 
versed, as described. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In a speed-gear the combination of a 

driving-pinion, a compound planet-pinion 
gearing therewith having several portions of 
greaterand of less diameter than the last por 
tion, an internally-toothed rotatable ring en 
gaging with each portion, a driven shaft con 
nected to the last ring and a locking device 
for each of the other rotatable rings. 

2. In a speed-gear the combination of a 
driving-pinion, a compound planet-pinion 
gearing therewith having several portions of 
greaterand ofless diameter than the last por 
tion, rotatable means for supporting the com 
pound pinion, an internally-toothedrotatable 
ring engaging with each portion, a driven 
shaft connected to the last ring and a lock 
ing deviceforeach of the otherrotatable rings. 

3. In a speed-gear the combination of a 
driving-shaft, a toothed pinion mounted there 
on, a plurality of compound planet-pinions 
gearing therewith each having several 
toothed portions of greater diameter, and one 
toothed portion of smaller diameter than the 
last portion, an internally-toothed rotatable 

in the construction ilustrated in Figs. 3 andi ring engaging with each portion, a driven 
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shaft positively connected to the last ring and 
a locking device for each of the other rota 
table rings. 

4. En a speed-gear the combination of a 
driving-shaft, a toothedpinionmounted there 
on, a plurality of compound planet-pinions 
gearing thereWith each having several 
toothed portions of greater diameter and one 
toothed portion of smaller diameter than the 
last portion, a rotatable floating frame sup 
porting the compound pinions, an internally 
toothed rotatable ring engaging witheach por 
tion, a driven shaft positively connected to 
the last ring and a locking device foreach 
of the other rotatable rings. 

5. In a speed-gear the combination of a 
driving-shaft, a toothedpinion mounted there 
on, a plurality of compound planet-pinions 
gearing thereWith each having several 
toothed portions of greater diameter and one 
toothed portion of smaller diameter than the 
last portion, a rotatable floating frame sup 
porting the compound pinions,an internally 
toothedrotatable ring engaging With each por 
tion a driven shaft positively connected to 
the last ring and a band-brake, consisting of 
a split ring en circling each of the other rota 
table rings. 

6. In a speed-gear the combination of a 
driving-shaft, a toothedpinion mounted there 
on a plurality of compound planet-pinions 
gearing therewith each having several 
toothed portions of greater diameter and one 

3. 

toothed portion of Smaller diameter than the 
last portion, a rotatable floating frame sup 
porting the compound pinions, an internally 
toothedrotatable ringengaging Witheach por 
tion, a driven shaft positively connected to 
the last ring, a casing inclosing thegear, and 
a band-brake consisting of a split ring en 
circlingeach of the other rotatable rings, the 
brakes being castin one piece with the casing. 

7. In a speed-gear the combination of a 
driving-shaft, a toothedpinionmounted there 
on, a plurality of compound planet-pinions 
gearing therewith each having several 
toothed portions of greater diameter and one 
toothed portion of smaller diameter than the 
last portion a rotatable floating frame sup 
porting the compound pinions an internally 
toothed rotatable ring engaging With each 
portion, a driving-shaft positively connected 
to the last ring, a casing inclosing thegear, a 
band-brake consisting of a split ring en cir 
cling each of the other rotatable rings the 
brakes being castin one piece With the casing 
and a tightening-screw engaging with lugs on 
each split ring projecting through an aper 
ture in the casing. 
In testimony Whereof I have signed my 

name to this specification in the presence of 
tWo subscribing Witnesses. 

GEORGE SAMUEL BAKER. 
Witnesses: 

G. F. WARREN, 
T. J. OSMAN. 
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