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JOHN EARL FRIERMOOD, OF EVERETT, WASHINGTON. 
LOCOMOTIVE. 

No. 870,769. Specification of Letters Patent, Patented Nov. 12, 1907. 
Application filed July 12, 1906, Serial No, 325,913, 

To all whom it may concern: 
Be it known that I, JoHN EARL FRIERMooD, a citizen 

of the United States, residing at Everett, in the county 
of Snohomish and State of Washington, have invented 
a new and useful Locomotive, of which the following is 
a specification. 
This invention relates to improvements in locomo 

tives, and more particularly locomotives of that type 
... in which motion is transmitted from the engine piston 
to the driving axles through the medium of interposed 
gearing. Ilocomotives of this type are ordinarily em 
ployed for heavy hauling, as for instance, in logging 
and mining operations, and while capable of exerting 
great tractive force, are inefficient for several reasons. 
In the first place, being primarily work eigines, they 
are geared for low speed, and are incapable of high 
speed, even when running light, as for instance, when 
returning with empty cars to the point of loading. 
Furthermore, the gears are subjected to excessive wear 
both by reason of the character of the gear mountings 
and also by reason of the fact that the gearing is in ac 
tion even when the locomotive is running down grade 
with the throttle closed. In addition to these ineffi 
ciencies, geared locomotives of some makes employ 
flexible line shafts, the strains on which are excessive, 

is particularly in rounding curves. 
Having in mind these commonly recognized defi 

ciencies, the object of my invention is to produce a 
geared locomotive, including provision for reorganizing 
the gearing and for totally disconnecting the same, in 
order that the locomotive may be geared low for a 
heavy load or steep grades, geared high for making 
quick return runs with "empties', or thrown entirely 
out of gear to save the wear and tear on the parts when 
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i running down grades. 
Another object of the invention is to provide valve 

controlled, fluid-operated gear controlling mechanism 
whereby the changing of the gearing, as well as its con 
nection and disconnection, will be under the control of 
the engineer, but acconuplished by fluid pressure. 
A still further object of the invention is to reduce the 

wear and strains and to avoid any tendency of the 
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trucks to climb the rails, by mounting the driving gears 
on the engine frame and the driven gears on the driving 
axles, and by providing intermediate gearing including 
flexibly connected gears one of which is afforded bear 
ings on the engine frame and the other on the boxings 
of the driving-axles, so that the relative vibration of the 
locomotive and its supporting structure will be ab 
sorbed by the flexible connection instead of by the 
gears. 
Other objects, subordinate to those enumerated, will 

appear as the succeeding description of the illustrated 
structure is developed. 

in the accounpanying drawings-Figure l is a sec 

tional elevation of a locomotive constructed in accord 
ance with my invention. Fig. 2 is a side elevation of 
one of the trucks, the adjacent portion of the engine 
frame and certain elements of the gearing. Fig. 3 is a 
vertical section designed more particularly to show the 
mounting for the shaft of the shiftable gear wheel. Fig. 
4 is a sectional elevation designed to show the relation 
of the engine frame, the front truck, and the associated 
gearing. Fig. 5 is a vertical section of the front truck 
and associated parts, and showing more particularly 
the arrangement of the gearing and the gear controlling 
mechanism, the gearing being shown disconnected. 
Fig. 6 is a sectional elevation with the parts geared for 
high speed, and Figs. 7 and 8 are detail sectional views 
of the gear. controlling valve. 

Each part is designated by the same reference charac 
ter in all of the views. 
The locomotive is of the double-ended type, and in 

cludes a boiler land a cab 2, of usual or preferred con 
struction, and an engine frame 3 preferably including 
upper and lower I-beams 4 and 5 located at each side 
of the locomotive. The engine frame is carried by 
front and rear trucks 6 and 7, in any suitable manner, 
brackets 8 being secured to the front ends of the upper 
I-beams 3 and resting upon springs 9 interposed be 
tween the brackets and the upper side bars 10 of the 
trucks to absorb the vibration of the latter, see Figs, 4 
and 5. 
The side frames'll and 12 of each truck are provided, 

as usual, with vertical guides 13 in which are slidably 
mounted the journal boxes 14 of the front and rear driv 
ing axles 15 and 16. At the outer ends of the axles are 
carried the track wheels 17, the wheels at each side of 
the truck being connected by a coupling rod 18. Keyed 
or otherwise secured on the axles 15 and 16 are spur 
gear wheels 18 and 19 of different diameters, either of 
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which is designed to be engaged and driven by a shift 
ably motinted intermediate gear 20. For convenience 
of description the gears 18 and 19 will be referred to as 
the high and low speed axle gears and the gear 20 as 
the shiftable intermediate gear. Since the gear 20 is 

95 

designed to mesh with and drive the gears 18 and 19. 
rigid with the axles, it is necessary to mount the gear 
20 on a support which will move with the axles as the 
positions of the latter vary with respect to the engine 100 
frame, particularly in passing over a poor road bed or 
around curves. For this reason the mounting for the 
gear 20 is supported from the axles and is preferably 
secured to the journal boxes at one side of the truck. 
For instance, in the illustrated structure, two I-beams 
21 and 22, see Fig. 3, extend from one axle to the other 
in spaced relation, in order to permit the interposition 
of the wheel 20. The outer beam 22 is supported at 
its opposite ends by the journal boxes l4, while the 
inner beam 21 is supported at its opposite ends by sup 
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plemental boxes 23 carried by the driving axles at the 
inner side of the gears, see Figs. 4, 5 and 6. 
Above the beams, and spaced therefrom, are a pair 

of horizontal plates 24 and 25 likewise supported from 
the boxes 14 and 23. The I-beams and plates are pro 
vided with longitudinal guides 26 between which re 
ciprocate a pair of sliding boxes 27 and 28 in which is 
journaled a shiftable shaft section 29 to which the shift 
able gear 20 is keyed. Thus, while the gear 20 is shift 
able back and forth between the gears 18 and 19, there 
is no relative vibration of the engaged gears for the 
reason that the gear 20 as well as the gears 18 and 19 
are supported from the axles of the truck. 
Journaled in the bracket 8 at the other side of the 

locomotive is a fixed or non-shiftable shaft section 30 
connected to the shiftable shaft section 29 by a flexible 
coupling 31 and carrying a non-shiftable intermediate 
gear 32 meshing with a gear 33 keyed upon the crank 
shaft 34 journaled in the brackets 8 at opposite sides of 
the locomotive and provided with crank wheels 35 and 
eccentrics 36, see Fig. 4. It will be noted that the 
non-shiftable section 30 of the intermediate shaft is 
supported by the engine frame, while the shiftable 
section 29 of said shaft is supported from the axles. It 
will be evident, therefore, that the flexible coupling 
31 between the shaft section not only permits the shift 
ing of the section 29, but also absorbs the relative vibra 
tion of the axles and engine frame in order to prevent. 
such vibration, when traversing an uneven piece of 
track or rounding curves, from racking the gearing, the 
gears 32 and 33 moving together with the engine frame, 
and the gears 18, 19 and 20 moving as a unit with the 
axles. 
The shaft 34, which is the driving shaft of the mech 

anism, is connected by means of the crank wheels 35 
and pitman 37 with cross-heads 38 movable on the guide 
39. The cross-head 38 is connected to the double-ended 
piston rod 40 of a piston 41 reciprocating in a cylinder 
42 secured to the side of the engine frame intermediate 
of the trucksand preferably somewhat forward of the 
cab. These connections between the piston 41 and 
the front driving shaft 34 are of course duplicated be 
tween the piston and the rear driving shaft, see Fig. 1, 
the only difference being that the rear end of the pis 
ton rod is longer than the front end thereof because of 
the greater interval between the cylinder and the rear 
driving shaft, the rod being therefore provided with 
an intermediate cross-head 43 supporting the piston 
rod at a point intermediate of the rear cross-head 38 and 
the cylinder. 
The cylinder 42 receives steam from the dome of the 

boiler through a steam pipe 44 and is controlled, as 
usual, from the throttle, which also serves to control the 
engine mounted at the opposite side of the locomotive, 
it being understood that the cylinders and the connec 
tions thereof with the front and rear driving shafts, 
are the same at both sides of the structure. It will also 
be understood that the cylinder valves are operated by 
valve gears driven in the usual manner from the ec 
centrics 36 on the front driving shaft. It will now be 
seen that the front and rear driving shafts are driven 
from the engines at opposite sides of the locomotive 
and are geared to the driving axles through the medium 
of gearing which may be reorganized for high or low 

speed or totally disconnected from the axles, and which 
comprises two units and an intermediate flexible 
coupling, one unit being mounted on the engine frame. 
and the other on the axles so that relative vibration of 
the axles and frame is absorbed by the flex ble coup 
ling and not by the gears, thus eliminating the greatest 
element of wear and avoiding the torsional strains usu 
ally incidental to the operation of geared locomotives. 
In addition to this novel arrangement of the gearing, 
I have provided means for shifting the gear 20 in a di 
rection transverse to its axis for the purpose of present 
ing it in mesh with the gear 18 for high speed, the gear 
19 for low speed, or in an intermediate disconnected po 
sition in order to avoid wear incidental to the operation 
of the gearing in descending grades, and also to enable 
the driving mechanism to be instantly disconnected 
from the wheels when the brakes are applied. Atten 
tion may also be directed to the fact that this discon 
nection of the gearing minimizes the liability of the 
locomotive to climb the rails when descending grades 
at high speed or in the event of a runaway. 
To accomplish the shifting of the gear 20, I connect 

to the opposite ends of each sliding journal box 27 and 
28 a pair of toggles 45 and 46, see Fig. 5, having their 
outer ends connected to fixed parts 47. To the knuc 
kles of these toggles are connected depending links 48 
pivotally connected at their lower ends to oppositely 
extending arms 49 constituting elements of a rocker 
which also includes a rock shaft 50 provided at its inner 
end with a crank 51 and journaled in suitable bearings 
52 secured to the under sides of the I-beams 31 and 
32, see Figs. 3, 5 and 6. The crank 51 is retained in 
an intermediate position by springs 52 and 53 opposed 
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to the opposite sides of a slotted extension 54 of the 
crank 51, see Figs. 3 and 5, said springs encircling a 
guide rod 55 which is passed through the slotted ex 
tension 54 of the crank and retained at its opposite 
ends by lugs which serve as abutments for the outer 
ends of the springs. When the crank 51 is in the inter 
mediate position shown in Fig. 5, where it is retained 
by the springs 52 and 53, as stated, the gear 20 will 
Occupy its intermediate disconnected position, sufti 
cient clearance being afforded between said gear, and 
the gears 18 and 19 to prevent accidental engagement. 
If now, it is desired to gear the locomotive for high 
speed, it is simply necessary to throw the crank 51 to 
the left, as shown in Fig. 6, which will swing the rocker 
to straighten out the toggles 45 and allow the toggles 
46 to flex upwardly. This operation of the toggles 45 
will shift the journal boxes 27 and 28 to the right, or 
front, thus moving the gear 20 into mesh with the gear 
18. If, on the contrary, it is desired to gear the engine 
for low speed, or great tractive force, as for instance for 
hauling a heavily loaded train, the rocker 50 is swung 
in the reverse direction, either from its intern ediate 
position shown in Fig. 5, or from its high speed posi 
tion shown in Fig. 6. The result of this reverse oper 
ation of the rocker will be to straighten out the toggles 
46 and flex the toggles 45, thus shifting the gear 20 into 
mesh with the large axle gear 19. 
While the rocker may be operated in a variety of 

ways, I have devised a simple and officient form of 
mechanism whereby steam from the locomotive boiler 
nay be utilized to shift the gearing, the gearing be 
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ing placed under the complete control of the engi- changes, modifications, and variations of the construc 
neer by means of a gear controlling valve, the manipu 
lation of which will enable the engineer to instantly 
disconnect the gearing or gear the engine for high or 
low speed with as much facility as the operation of the 
engine can be controlled by the manipulation of the. 
throttle. 
Mounted at the rear end of the inner I-beam in any 

suitable manner, is a comparatively small cylinder 56 
in which reciprocates a piston 57 whose rod is connected 
by a pitman 58 with the crank 51, see Fig. 5. To the 
opposité ends of this cylinder 56 are led steam pipes 59 
and 60 which are also led to the cylinder at the oppo 
site end of the locomotive, as shown in Fig. 1, and com 
municate by branches 59 and 60' with the ports 59 
and 60 of the casing 61 of the gear controlling valve 
62. The valve 62 is in the form of a hollow cylinder 
628 having a lateral port 62 which normally occupies 
a position intermediate of the ports 59' and 60' so as 
to close the port of the valve and to place the opposite 
ends of the cylinders 56 in communication with the ex 
haust ports 63 opening through one side of the casing Gl. 
The valve 60 is designed to receive steam from the 
boiler through a steam pipe 64 entering one side wall 
of the valve casing at the axis of the latter, as shown 
in Fig.8. 
To facilitate the manipulation of the valve, the lat 

ter is provided with a valve lever 65 (equipped with a 
latch 66 designed to engage any one of three notches in 
a rack 67 formed on the casing 61, as shown in IFig. 7. 
Thus, if the disconnection of the gearing is desired, the 
lever 65 is placed in a central position, and as the steam 
will be exhausted entirely from both ends of both cyl 
inders 56, the springs 52 and 53 will retain the gear 
shifting rockers in an intermediate position, as shown 
in Fig. 5. If it is desired to gear the engine for high 
speed, as shown in Fig. 6, the lever 65 is swung forward 
to shift the port 62 of the valve into counmunication 
with the port 60 of the casing, thus admitting steam 
to the front end of the front cylinder and to the rear 
end of the rear cylinder 56. The steam pressure will 
reciprocate the pistons for the purpose of shifting the 
rockers and thus moving the gears 20 into mesh with 
the smaller axle gears 18. If, on the contrary, low 
speed is desired, the lever 65 is shifted in the opposite 
direction for the purpose of supplying steam to the 
inner ends of the cylinders 56 and thus reversing the 
movement of the rockers and gears 20 to bring the lat 
ter into mesh with the larger axle gears 19. 

It will of course be understood from what has been 
said that both the gearing and the g('ar controlling 
mechanism is of identical construction on both the 
front and rear trucks, the only difference being that the 
small axle gear 18 is mounted on the rear axle of the 
rear truck instead of on the front axle thereof, as in the 
case of the front truck, other parts being similarly 
transposed to accommodate this arrangement, 

It is thought that from the foregoing, the construc 
tion and operation of my locomotive and the many ad 
vantages accruing therefrom will be clearly under 
stood by those skilled in the art. It is obvious, how 

( ever, that the illustrated structure may be varied 
within wide limits without departing from the spirit 
of the invention, and I therefore desire to be under 
stood as expressly reserving the right to effect such 

tion shown and described, as may come fairly within 
the scope of the protection prayed. 
What I claim is:- 
1. In a geared locomotive, the combination witl the 

engine fame and axles, of driving mechanism callied by 
the frame, and gearing between the driving mechanism and 
axles, said gearing comprising flexibly connected units 
(lisposed transversely of the locomotive and ('il 'ried ly the 
faile and axles respectively. 

2. In a geared locomotive, the combination with the 
engine frame and axles, of driving neclinism cil'Iried by 
the frame, a gear carried by an axle, intermediate tl: S. 
verse shaft comprising flexilly connected ctions one car 
ried by the engine frame and the other by the axle, and 
intermediate gears mounted on the respective sections of 
the shaft and geared respectively to the driving mechanisian 
and to the axle rear. 

:3. In geared locomotive, tio (illbination with a rail' 
of axles. : track fall carried by the axles and vertically 
to vible the ren. an engine frame supported by the truck 

fritic, driving mechanism carried by the engine frame, in 
axl "::" listel to be if the axles, a support ('n'ried by the 
axi's intentity of the truck flaine to elimit allow 
In (int of the titck fram( independently of the support, a 
g: ' intuitcl i sail support and neshing with the axle 

(; , ; ; flexible enth ('till let won the diving n) ('l- 
: ) is 1) : ind t ( : ' Ink) in t ( ) in the sal) ?it. 

4. In it g : 'el localotive, tie ("onlination with a bail' 
of axles, a truck frame vertically movable the reon. an 
(insic frann (": irici loy the truck flanne, a driving shift 
on the engine tint, an axle ge: ' () one of the axles, it 
support mounted independently of the truck frame on the 
;xles penin it the firm to move incipendently of the 
stol. in internetiate slaf ("only rising fluxill sections 
one journaled in the engine frame and the other in said 
sport, and intermediate gear's mounted on the respective 
sections of the intermediate shaft and geared "espectively 
to the driving shaft ind xle gel'. 

5. In a ge: I'd locomotive, the coininition with an en 
gic flanne, tick fit ('s, and axos, )f driving line ('lanish 
carried ly the engine traine axle gear's carried by adjacent 
axles, and an intern ediate gear shift alle to engage either 
: xle gear and arrangel to be driven by the driving line (i- 
it misna. 

t3. In geared lo?' notive, the coali)ination with an ell 
gine frame, truck frames, and axles, of driving mechanism. 
axle gers of different (limeters ("allied by adjacent axes, 
and an intermediate gear' arranged to be operated by the 
cliving mechanism and slitiable into engagement with 
(either axle gear. 

7. geared locoln)tive, the combination with an el 
gine frame, truck frames, and axles, of driving mechanism 
carried by the engine frame. axle gears carried by adjacent 
axles, an inter mediate gear also carried by said axles and 
shiftable to engage either axle gear, and a flexible 'onnec 
tion between they living incunism and the intel'nadiate 
ge: 1'. 

S. In a geared iocomotive, the combination with the eu 
gine frame, truck frames, and axles, of driving mechanism 
mounter on the engine fraine, axle gears mounted on al 
jacent axes, a shaft havins flexibly connected sections on 
suffported by the engine frame and the other, from the 
axles. gearing connecting one of the shaft sections with 
the driving mechanism, and an intermediate gear mounted 
on the othel' shaft section and shift able into (ngagement 
with either of the axle gal's 

!). In a geared locomotive, the combination with the en 
gine frame, truck frames, and axles, of driving mechanism 
mounted on the engine frame, axle gears of different dian 
eters mounted on adjacent axles, an intermediate gear 
supported from said axles independently of the engine 
frame or truck frames and shiftalble into engagement with 
either axle gear, and gearing between the driving mechan 
ism and the in termediate gear, said gearing, including a 
shaft having thexibly connected sections one of said see, 
tions being carried by the engine frame. 

10. In it geared locomotive, the contination with an en 
gine fraine, truck frames. and axles, of axle gears carried 
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4. 
by adjacent axles, a support extended between and carried 
by said axles, a journal box slidable on said support, a 
shaft journaled in said box, an intermediate geai mounted 
on the shaft and nowable with the box to engage either of 
the axe gea's. and a connection cetween the intermediate 
gear ind the driving meclhanism. 

11. In a geared locomotive, the combination with an en 
gile franne, truck flannes, and axles, of driving mechanism 
("arried by the engine franae, axle gears of different diam 
eter's mounted on adjacent axles, a support extending he 
tween and carried by said axles journal box slidable on 
the said support, a shaft comprising flexibly connected sec 
tions one of which is journaled in the engine fame and 
the other in the journal lox, gearing lyetween said shaft 
:nd the living mechanism. incl all interediate gear 
inited () ()() ()f the shaft sectic) is and sliftale with 
the journal lox to engage either of the axle ge's. 

12. In a geared loco1 notive, the combination with the en 
gine frame, truck frailies. and axles, of driving mechanism 
mounted on the fallae, it ind naeans for gearing the driving 
mechanism alternately to different axles. 

13. In a gelled ( )('omotive, the collination witl an en 
gine frame, truck frames, and axles, of driving mechanish 
al? intet ()) the elline frame, and fluid operate: leais 
for throwing the (triving mechanism into and of of gear 
with an axle. 

4. In a ge: it'ed locomotive, the combination with an illn 
sine fl'a Inc., tick frames, and axles, of di'iwing mechanism 
carried Joy the engine frame, gearing between the driving 
Talechanism and one of the axles said gearing including a 
flexible connection to accommodate the Irelative movement 

... if the engine frame and the driven axle and also including 
two gear's one of which is carried by an axie, and means 
for throwing said gears into and out of gear. 

15. In a sea led : . (illotive, le combination with an en 
gine frame, truck fi'a lines, and axles, of driving uneclanism 
not inted on tine engine frame, an axle gear fixed to one of 
the axles, and gearing between the driving mechanism 
and said axle gear, said gearing including a flexible co 
lection a ('commodating the relative movement of the en 
gine frame and axle and also including a gear shiftable 
into and out of mesh with the axle gear. 

16. In a geared locomotive, the 20mbination with the en 
gine frame, truck frames, and axles, of driving mechanism, 
an axle gear fixed to one of the axles, a support carried by 
said axle, and gearing between the driving mechanism and 
the ilxle geal', said gearing including a gear wheel shiftable 
on the support to engage the axle gear. 

17. In a geared locomotive, the combination with an 
(engine f"alme, truck frames, and axles, of driving mechan 
isin mounted on the engine frame, a support extending 
between adjacent axles and carried thereby independently 
of the truck frame, an axle gear fixed to one of said axles, 
and gearing between the driving mechanism and the axle 
gear, said gealing including a flexible connection accommo 
dating the relative movement of the engine frame and 
axles and also including a gear shiftable on the support to 
engage or disengage the axle gear. 

18. In a geared locomotive, the combination with an 
engine frame, cab, truck frames and axles, of driving 
mechanism, gearing between the driving mechanisin and an 
axle, and fiuid-operated gear controlling mechanism includ 
ing a manually-operated device located in the call of the 
locomotive. 

19. In a geared locomotive, the combination with an 
engine frame, truck frames and axles, of driving mechan 
ism, gearing between the driving mechanism and an axle, 
gear controlling lineans supported by the axle, and a man 
ually-operated member controlling the operation of said 
means and supported from the engine frame. 

20. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
ism, gearing between the driving mechanism and an axle, 
and fluid-operated gear controlling mechanism operative 
to cause the connection or disconnection of the driving 
mechanism and axle. 

21. In a geared locomotive, the combination with the 
engine frame, cab, truck frames, and axles, of driving 
mechanism, gearing between the driving mechanism and 
one of the axles, fluid-operated means supported from ad 
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jacent axles to move the gearing into and out of gear, and 
means located in the locomotive cab and controlling the 
operation of said fluid-operated means. 

22. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
ism, gearing between the driving mechanism and an axle, 
and fluid-operated means controlling the operative connec 
tion between the driving mechanism and axle, said means 
including a cylinder, a piston therein, and a controlling 
valve for the motive fluid. - 

23. In a geared locomotive, the combination with a cab, 
engine flanne, truck frames, and axles, of driving mechan 
ism, gearing loetween the driving mechanism and an axle, 
and means controlling the operative connection between 
the driving mechanism and said axle, said means including 
a cylinder supported from the axle, a piston in the cylin 
del', and a valve controlling the supply of motive fluid to 
the cylinder and located in the locomotive cab. 

24. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
isial, gearing between the driving mechanism and one of 
the axles and including it shiftable member, and fluid 
operated means for shifting said member. 

25. In a geared locomotive, the combination with an 
engine frame, trick frames, and axles, of driving mechan 
isin, gearing between the driving mechanism and one of the 
axles and including a gear wheel shiftable into and out of 
gear, and fluid-operated means for shifting said gear wheel. 

26. In a geared locomotive, the combination with a cab, 
engine frame, truck frames, and axles, of driving mechan 
isnu, gearing, between the driving mechanism and an axle, 
including a shiftable gear wheel, fluid-operated mechanism 
for shifting the gear wheel, and a valve located in the loco 
motive cal) and controlling the supply of motive fluid to 
the fluid-operated shifting mechanism. 

27. In a gear. locomotive, the combination with an 
engine frame, track frames, and axles, of driving mechan 
isln, gearing between the driving mechanism and one of 
the axles and including : shift:lble gear wheel, fluid 
operated means supported fion 1 he axle and operative to 
shift. the gear wheel, and a fluid controlling valve sup 
ported from the engine frame. 

28. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
ism, an axle gear fixed to one of the axles, gearing between 
the driving mechanism and the axle gear and including a 
shiftable gear wheel supported from adjacent axles and 
movable into and out of mesh with the axle gear, and fluid 
operated means for shifting said gear. 

29. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of a support ex 
tending between and carried by adjacent axles, an axle 
gear fixed to une of the axles, driving mechanism, and 
gearing connecting the driving mechanism with an axle 
and including a gear wheel shiftable on the support to 
engage and disconnect the axle wheel, and fluid-operated 
mechanism also mounted on the support and operative to 
shift the gear wheel. 

30. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
isim, an axle gear, gearing between the driving mechan 
ism and axle, including a gear wheel shiftable into and 
out of mesh with the axle gear, a spring retaining the 
gear wheel in one position, and fiuid-operated means for 
moving said gear wheel to another position in opposition 
to the spring. 

31. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
isn, gearing connecting the driving mechanis In to the 
axle, an element shiftable to bring the gearing into gear, 
and means including a toggle for shifting said element. 

32. In a geared locomotive, the combination with the 
engine frame, truck frames, and axies, of driving mechan 
isln, gearing between the driving mechanisrn and an axle 
and including a shiftable element, and a fluid-operated 
toggle for shifting said element. 

38. In a geared locomotive, the combination, with the 
engine frame, truck frames, and axles, of driving mechan 
ism, gearing between the driving mechanism and an axle 
and including a shiftable element, a spring yieldingly 
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retaining said element in one position, and a toggle for 
moving said element in opposition to the spring. 
34. In a geared locomotive, the combination with the 

engine frame, truck frames, and axles, of (living mechan 
ism, gearing between the driving mechanism and an axle 
and including a shiftable element, a spring yieldingly 
retaining siid element in one position, and a fluid-operated 
toggle for moving such element in opposition to the spring. 

85. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
ism, gearing between the driving mechanism and an axle, 
including a shiftable gear wheel, a shaft carrying said 
Wheel, a shiftable journal box for said shaft, and a toggle 
operative to shift the journal box. 

86. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
ism, an axle gear, intermediate gearing including a gear 
wheel shiftalble into and out of mesh with the axle gear, 
a shaft for the shiftable gear wheel, a shiftable journal 
lox for said shaft, and a fluid-operated toggle for moving 
the box. W 

87. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of diving mechall 
ism, gearing intermediate of the diving Enechanisaa and an 
axle and including a member shiftable into and out of 
operative position, a toggle for shifting said member, a 
'cket operating fle toggle, and fluid-operated means for 
nowing the rocker. 

SS. In a geared locomotive, the cumbination with an 
engine frane, truck frames, and an axle, of a support ex 
tending between and supported by the adjacent axles, driv. 
ing mechanism, gearing between the driving mechanism 
and an axie, said gearing including an axle gear fixed to 
the axle and an intermediate gear shiftable into and out of 
engagement With the axle gear, said shiftable gear being 
in oilnted on the support extended between the axes, a 
rocket also nounted on said support, and a toggle ar 
'anged to shift the gear and operated by the rocker. 

89. In a geaired locomotive, the combination with the 
engine frame, truck frames, and axles, of a support ex 
tending between adjacent axles and carried thereby inde 
pendents of the truck frames, driving mechanism carried 
by the engine frame, an axle geal" fixed to one of tie axles, 
gealing interposed between the diving mechanism and the 
axle gear and including an intermediate gear wheel shift. 
alle into and out of operative position, a shaft for the 
shiftable gear, wheel, journal lboxes spporting said shaft 
and shiftable on the support which extends' between the 
axles, a rocker also mounted on the support and opera 
tively connected to the journal boxes to shift the same, a 
cylinder mounted on the support, means for supplying 
motive fluid thereto, and a piston movable in the cylinder 
and connected to the rocker to operate the same. 

40. In a geared locomotive, the combination with the 
engine frame, truck flanes, and axles, of diving mechan 
ism carried by the engine fame, an axle gear fixed to one 
of the axles, a support extending between and carried by 
adjacent axles, sliding journal boxes, a rocker and a cyl 
inder all carried loy said support, a shaft mounted in the 
journal boxes. gealing between the driving mechanism and 
the axle gear and including a gear wheel mounted on the 
shaft and shiftale therewith to engage and disconnect 
the axle gear, a toggle arranged to move the journal boxes 
to shift the gear wheel, a connection between said toggle 
and the rocker, a piston mounted to reciprocate in the 
cylinder and connected to the rocker, and means for sup 
plying motive fluid to the cylinder. 

41. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
is m, and fluid-operated mechanism for throwing the driv 
ing mechanism into operative relation with different axles 
alternately. 

2. In a geared locorinotive, the combination with the 
engine, frame, truck frames, and axles, of driving mechan 
ism, gearing, and fluid-operated means for establishing 
conection between the driving mechanism and either of 
two axles through the medium of said gearing. 

43. In a geared locomotive, the combination with the 
engine frate, truck frames, and axes, of axle gears of 
different diameters fixed to adjacent axles, an intermediate 
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gear adapted to engage either of said axle gears, fluid 
operated mechanism for shifting the intermediate gear, 
and gearing between the intermediate gear and the driving 
reclhanism. 

-. In a geared locomotive, the combination with the 
cal, engine frame, truck frames, and axles, of axle gears 
of different diameters fixed to adjacent axles, driving 
mechanism, gearing for connecting the driving mechanism 
With either axle gear and including a gear wheel shiftable 
into engagement with either axle gear, fluid-operated 
mechanism for shifting the intermediate gear, and a con 
trolling valve located in the locomotive cab and controlling 
the operation of the gear shifting mechanism. 

-45. In a geared locomotive, the combination with an 
engine frame, truck frames, and axles, on driving mechan 
isn carried by the engine frame, gearing adapted to con 
nect the driving mechanism to either of two axles, and 
Illicl-operated gear controlling mechanism. 

-ti. In a geared locomotive, the combination with the 
engine flame, truck frames, and axles, of driving mechan 
is in carried by the engine frame, gearing for connecting the 
driving mechanism with either of two adjacent axles, a 
support extending letween said axles and carried thereby, 
fluid-operated gear controlling means carried by said sup 
port, and a controlling vaive for said means. - 

-47. In a geared locomotive, the colnbination with the 
engine flanne, truck flames, and axles, of axle gears car 
lied ly adjacent axles, a gear wheel sliftable to engage 
eitle' axle wheel, a support extending between and car 
lied by the axles, means mounted on said support for 
shifting the geal will eel, and an operative connection be 
tween said geal wheet and the driving mechanism. 

4s. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
isin, axle geals of different diameters fixed to adjacent 
axles, a support extending between and carried by said 
axies, a gear wheel carried by said support and shiftable 
to engage either axle wheel, fluid-operated means carried 
by said support to shift the gear wheel, and an operative 
connection between the shiftable gear wheel and the driv 
ing mechanisin. 

49. In a gealed locomotive, the combination with an 
engine frame, truck frames, and axles, of axle gears fixed 
to adjacent axies, a support extending between said axles 
and carried thereby, a gear wheel shiftable on said sup 
port to engage either axle wheel, a rocker also carried by 
the support and movable to shift the gear wheei, and 
means for operating the rocker. 

it). In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mechan 
isial, gealing including a shiftable element movable to 
cause an operative connection to be established between 
the driving mechanism and either of two axles, and toggle 
nuechanism for moving said shiftable member in opposite 
directions. 

51. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of axle gears fixed 
to adjacent axles, an intermediate gear shiftable to en 
gage eithel' axle gear, toggle mechanism for shifting said 
internlediate gear, and driving mechanism for said gear. 

52. In a geared lucomotive, the combination with the 
engine frame, truek frames, and axles, of axle gears fixed 
to adjacent axles, an intermediate gear shiftable to en- . 
gage either axle gear, toggles for shifting said interned 
ate gear, and operating means common to said toggles. 

5:3. In a geared locomotive, the combination with the 
engine frame, truck franaes, and axles, of axle gears fixed 
to adjacent a wles, an interned late gear shiftable to en 
gage either as le gear, toggles for moving the intermediate 
gear in opposite directions, and a rocker connected to said 
toggles. m 

5-4. In a geared locomotive, the combination with an 
engine frame, truck frames, and axles, of axle gears fixed 
to adjacent axles, an intermediate gear shiftable to en 
gage either axle gear, driving mechanism for the inter 
mediate gear, and a fluid-Qperated toggle for shifting said 
gear. 

55. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of axle gears fixed 
to adjacent axles, an interned late gear shiftable to engage 
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either axle gear, driving means for the intermediate gear, 
toggles for shifting the intermediate gear, a rocker for 
operating the toggles, and fluid-operated means for moving 
the rocker. 

56. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mech 
anism, gearing for connecting the driving mechanism to 
either of two axles, said gearing including a shiftable mem 
ber, means yieldingly retaining said member in an inter 
mediate position, and means for positively moving said 
member in either direction from said position. 

57. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of axle wheels car 
ried by adjacent axles, an intermediate gear wheel shiftable 
to engage either axle wheel, means for yieldingly retain 
ing the gear wheel in an intermediate position and out of 
operative relation with both axle wheels, and means for 
shifting the gear wheel into engagement with either axle 
gear. 

58. In a geared locomotive, the combination with the 
engine frame, truck franes, and axles, of axle gears car 
ried by adjacent axles, an intermediate gear shiftable to 
engage either axle gear, means yieldingly retaining the 
shiftable gear in an intermediate position, and fluid-oper 
ated means for shifting the intermediate gear in either di 
rection to engage an axle gear. 

59. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of axle gears car 
ried by adjacent axles, an intermediate gear shiftable to 
engage either axle gear, a rocker movable to shift the inter 
mediate geal, counter active springs coacting with the 
rocker to throw the intermediate gear into discoinected 
position, and fluid-operated means for moving the rocker to 
shift the intermediate gear into engagement with either of 
the axle gears. 

60. In a geared locomotive, the combination with the 
engine frame, truck frames, and axles, of driving mech 
anism, gearing adapted to connect the driving mechanism 
with either of two axles, and gear controlling mechanism 
including a cylinder, a piston therein, means for leading 
motive fluid to the opposite ends of the cylinder, and a 
controlling wave nowable to permit the motive fluid to be 
supplied to either end of the cylinder and exhausted from 
the opposite end thereof or to place both ends of the cylin 
der in communication with the exhaust. 

61. In a geared locomotive, the combination with the 
engine frames, axles, and truck frames movable relative to 
the axles and supporting the engine flane, of driving 
mechanism mounted on the engine frame, a shaft disposed 
transversely of the locomotive and comprising flexibly con 
nected sections operatively related to the driving mech 
anism and an axle respectively. 

62. In a geared locomotive, the combination with the 
engine frame, axles, and truck frames movable relative to 
the axles and supporting the engine frame, of driving 
mechanism mounted on the engine frame and including a 
driving shaft disposed transversely of the locomotive adja 
cent to one of the truck frames, and a second shaft also 
disposed transversely of the locomotive and having flexibly 
connected sections, one of which is geared to the driving 
shaft and the other of which is geared to an axle. 

63. In a geared locomotive, the combination with the 
engine frame, truck frames and axles, of a shaft disposed 
transverse to the locomotive and comprising flexibly con 
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nected sections, driving mechanism mounted on the engine 
frame and arranged to drive said shaft, and variable gear 
ing whereby the axles of the locomotive may be driven at 
relatively high or low speed through the medium of the 
transverse shaft. 

64. In a geared locomotive, the combination with an 
engine frame, truck frames and axles, of transverse driv 
ing shafts mounted on the engine frame over the truck 
frames, driving mechanism nounted on the engine frame 
and arranged to operate the driving shafts, and gearing be 
tween each of said driving shafts and an axle. 

65. In a geared locomotive, the combination with the 
engine frame, truck frames and axles, of driving mech 
anism on the engine frame, transverse driving shafts lo 
cated adjacent to the opposite ends of the engine fraine 
and arranged to be driven by the driving mechanism, gear 
ing between each driving shaft and an axle, and means for 
throwing the gearing into and out of gear. 

66. In a geared locomotive, the combination of an engine 
frame, truck frames and axles, of driving mechanism on 
the engine frame, transverse driving shafts likewise 
mounted on the engine frame, separate sets of gearing con 
necting the respective shafts to different axles, and means 
for changing the speed of said gearing. - 

67. A geared locomotive including axles, truck frames 
supported by the axles and movable relative thereto, an 
engine frame supported by the truck frames, driving mech 
anism mounted on the engine frame, gearing between the 
driving mechanism and an axle, said gearing being 
mounted independently of the adjacent truck frame to pre 
vent tracking of the gearing by the viloration of said truck 
frame, and neans for shifting an element of said gearing 
to disconnect said axle and to operatively connect a differ 
ent axle to the driving mechanism. 

68. A geared locomotive including axles, truck frames. 
springs supporting the truck fraines from the axles and 
permitting movement of said frames relative to the axles, 
an engine frame carried by the truck frames, said truck 
frames having limited movement relative to the engine 
frame, driving mechanism mounted on the engine frame, 
and gearing, the elements of which gearing are supported 
from the engine frame and axles exclusively to prevent 
racking of the gearing by the vibration of a truck frame 
and said gearing including units disposed transversely of 
the locomotive and retatively movable to accommodate the 
relative movement of the engine frame and axles. 

69. In a geared locomotive, the combination with an 
engine frame, truck frames, and axles, of driving mech 
anisin, and means for operatively connecting the driving 
mechanism with different axles alternately. 

70. In a geared locomotive, the combination with an 
engine frame, truck frames, and axles, of driving mech 
anism, and means for operatively connecting the driving 
mechanism with different axles atternately, said means be 
ing arranged to drive one axle at a greater speed than the 
other. - 

In testimony, that I claim the foregoing as my own. I 
have hereto affixed my signature in the presence of two 
witnesses, 

JOHN EAR FRIERMOOI). 

Witnesses: 
ScHUYLER IU YEE, 
LANIEL F. bit EE. 
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