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UNITED STATES PATENT OFFICKL.

JOHN EARL FRIERMOOD, OF EVERETT, WASHINGTON.

LOCOMOTIVE.

Specification of Letters Patent,
Apolication filed July 12,1908, Serial No. 326,913

Patented Nov. 12, 1807.

7 o all whem it ma Y CONCOrN;
Beit knewn that I, JouN EARL FRIERMOOD, a c1tizen

B ei the United States, residing at Kverett, in the county

RET

of Snehemlell and State of W eshmglen have invented
“anew and useful Locomotive, of which the following is

A sPe(.lﬁmtlen

- This mvem ion relates to improvements in locomo-

. ."mes .a,ml more partltuhﬂy locomotives of that type

| . in ehu h niotion is transmitted from the engine piston
10
 gearing.

- ploy ed for ]1eavy hauling, as for instance, in logging

to the (hnmg axles through the medium of interposed
Locomotives of this type are ordinarily em-

and mining operations, and while capable of exerting

- great tractive: force, are inefficiert for several reasons.

~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-

In the first place, being primarily work edgines, they

~ tion ¢ven.when the locomotive 1s running down grade

- with the throttle closed.

In addition to these 1neffi-

"-'___uenues geared locomotives of some makes employ

95

ﬂemble linie shafts, the strains on which are excessive,

'_piirtlculﬂl ly in rounding curves.

-- -'_"'_'Ha;vi_ng:-'.in,'111-i11d 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 leeemetwe may be geared low for a

o 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

-__runnmg down grades.

- Another object of the invention is to provide, valve-

. .contrelled fluid-operated gear controlling mechanism

o ~whereby the changing of the gearing, as well as its con-

- -,j‘neetlen and dleeennectmn will be under the control of
the engineer, but accomplished by fluid pressure.
A still further object of the invention is to reduce the

40

| ""_weer and strains and to, avoid any tendency of the

o _,'trueks to-climb the rails, by mounting the driving gears
-+ on theengine frame and the driven gears on the driving

45
 flexibly connected. gears one of which is afforded bear-

a,xlee and by prov iding intermediate gearing including

'  ingson the engine irame and the other on the boxings
Cof ihe driving. axles, su that the relative vibration of the

50

" locomotive -and its supporting structure will be ab-
:’i.anrl:retl by the ﬂexﬂ)le umnectlen instead of by the

i weere

()ther el>]e( is, subordinate to those enumerated, will

| -Lppem as the succeeding description of the illustrated

o -Sllll(tllle 1e develeped

55

In the eceompanymg dmwmge——-Flgure 1 18 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. Iig. 318 a
vertical section designed more particularly to show the
mounting for the shaft of theshiftable gear wheel. Iig.
4 is a sectional elevation designed to show the relation
of the engine frame, the front truck, and the associated
gearing. TFig. 5 iz 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 detall 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 1 and 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 H.

The side frames 11 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

60

60

70

75

80

89

90

which is designed to be engaged and driven by a shift-

ably meunted intermediate gear 20. For convenience
of deeerlptmn the gears 18 and 19 will be referred 16 as
the high and low speed axle gears and the gear 20 as
the shiftable intermediate gear.

95

Since the gear 20°18 -

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

around curves.
gear 20 is supported from the axles and 1s 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
#s opposite ends'by the journal boxes 14, while the
inner beam 21 is supported at its opposite ends by sup-

100
frame, purticularly in passing over a poor road bed or T
For this reason the mounting for the: -

100

114
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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 lohgitudinal 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
18 no relative vibration of the engaged gears for the
reason that the gear 20 as well as the gears 18 and 19
are supported irom 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, sce Fig. 4 Tt 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

40

00

i35

60

42 secured to the side of the engine frame intermediate
of the trucks#and preferably somewhat forward of the
cab. These connections between the piston 41 and
the front driving shaft 34 are of course duplicated he-
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 ]uwmutue
1t 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 dtiven in the usual manner from the ec-
centrics 36 on the front driving shaft. It will now be
seen that the $ront and rear driving shafts.are driven
from the engides at opposite sides of the locomotive
and are geared to the driving axlesthrough the medium
of gearing which may be reorganized for high or low

46 to flex upwardly.

870,789

speed or totally disconnected from the axles, and which
comprises two units and an intermediate fexible

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

65

70

79

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 liahility of the
locomotive to climb the rails when descending erades
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. b, 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

522 secured to the under sides of the I-beams 31 fmd_

22, see Ifigs. 3, 5 and 6. The crank 51 is retained in
an intermediate position by springs 52 and. 53 opposed

to the opposite sides of a slotted extension 54 of the

crank 51, sce Figs. 8 and 5, said springs encircling a
guide md 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 p(mtlon shown in I'ig. 5, where it is retained
by the springs 52 and 53, as stated, the gear 20 will
occupy its mtermedme (llwﬂnnec'fed position, sutli-

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 Jocomotive 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
This operation -of the togg]es 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. I, 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

80

85

90

dl

95

100 -

100

110

115

in the reverse dirvection, either from ils intermediate

position shown in Fig. 5, or from its high speed pusi-
tion shown in Fig. 6. The result of this reverse oper-

ation of the rocker will he to qtmiqhtm out the togeles

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, 1 have devised a simple and efficient form of

mechanism whereby steam from the loc omotive boiler
may be utilized to shift the gearing, the gearing be-

120

125
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. lation of Whlch will enftble the engincer to instantly

..dlsconnect the gearing or gear the engine for’ high or
| low apeed with as much facility as the operation of the
- engine ca,n be (*ontmlled by the mﬂmpuhtmn of the.
~throttle.:

Mounted at the rear end of the inner T-beam in any

aultable manmner, is a comparatively small cylinder 56

10

n Whlch rec1pr00ates a2 piston 57 whose rod 1s conne ted
bya pltman 58 with the crank 51, see Fig.

To the

- opposite ends of this cylinder 56 are led stmm pipﬂq 59
and 60 which are also led to the cylinder at the oppo-

15

site end of the 1000m0’r1ve as shown in Fig. 1, and com-
municate by branches 59* and 60" with 1l1e ports HIV

o -and 600 of the casing 61 of the gear controlling valve

| 262 The valve 62 is in the form of a hollow (*yhndm

620 hzwmfr a lateral port 62° which normally occupies

-2 pogition mtermedmte of the ports 59" and 60" so as |
20

to close the port of the valve and to place the opposite

. ends of the (*vlmdpr'% 56 in communi¢ation with the ex-
~ haust ports 63 opemn# through one side of the casing G1.

~ The valve 60 is deswned to receive
_-'bmler through a steam pipe 64 entering one side walil

ter is provided with a valve lever6h cquipped with a |

steam from the

of the valve casmg at the axis of the latter. as shown

n Fig. 8.

To famhtate the manipulation of the valve, the lat-

-_'_"]q,t(h 66 designed t6 engage any one of three notehesin

30

a rack 67 formed on the casing 61, as shown iu Ig. 7.
Thus, if the dlsconnecimn of the oearing i« desire d,

the

 lever65is placed in a central posttion, and as the steam
. will be exhausted Pﬂtll‘f‘ly from bhoth ends of both cyl-

35

" inders 56, the springs 52 and 53 will retain the gear
"thftmg mckerq in an intermediate position, as shown
in Fig. 5.
| apeed as shown in Fig. 6, the lever 65 is swung forward

CIf 1t 18 desired to gear the engine for high

. to shift the port 62° of the valve into communication

40
| _Pnd of the:rear cy]mder 0.

‘reciprocate the pistons for the purpose of shifting the
‘rockers and. thus moving the gears 20 into mesh with
- the smaller axle gears 18.
'__-apeed is desired, the lever 65 is shifted in the opposite

with the port 60° of the casing, thus admitting steam

to the front end of the front cylinder and to the rear

11, low

on the contrary,

__-.__'dlrectlon for the purpose of supplying steam to the
inner ends of the cylinders 56 and thus reversing the

mﬁvement of the rockers and gears 20 to bring the lat-
terinto mesh with the larger axle gears 19.

It. Wﬂl of course be understood from what has been -

~ gaid that both the gearing and the gear controlling

-.:Inech&msm is of identical construc tion on both the

. "'_frnnt and rear, trurks the r}n]v difference being that the

- ?small axle gear 18 is mounted on the rear axle of the
‘rear truck mqt ead of on the front axle thereof, as in the

_'”_case of the front tmi“k, other parts being similarly
: transpoaed to accommodate this arran gmnunt

Ttiis. thﬁught that from the foregoing, the construc-

o _' tion and operation of my locomotive and the many ad-

60 -
- 'Eltﬁod by those skilled in the art.

vantages acceruing therefrom will be clearly under-
It 18 ubwous how-

B 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-
" '35 rtood as expresﬂly reserving the right to offect ﬁuch | gine frame, truck frames. and axles, of axle gears carrled

The steam pressure will

-—— e - . A mam rw -

vine frame,

3

ing placed under ‘the complete control of the engi- ! changes, modlhmtmns, and variations of the construc-
‘neer by means of a gear controlling valve, the manipu-

tion shown and described, as mav come fairly within
the scope of the protection prayed.

What I claim 1s:—

1. In a geared locomotive, the {:umhinﬂ'tinn with the
eneine frame and axles, of driving mechanism carvied by

1othie frame, and geaving between the driving meéchanism and
axles,
Cdisposed transversely of the locomotive aud earried by the

snil gearing comprising flexibly connected units
frame and axles respectively. |

2. In a eceared locomotive, the combination with the
engine frame and axles, of driving mechanism carried by
the frame, a gear carried by an axle, an. 11_1.&11119{11119 trans
verse shaft comprising flexibly connec ’rLd Sections one ear-
ried Dy the engine frame and the {Jt_llm_”p} tlw_ axle, and
intermediate genrs mounted on the reﬂir{éttii*e sections of
fhe shatft and ventred respectively to the ('ll'iving moechanism
amd {o the axle gpear,

5. In o geared locomotive, the combination with a pair
of axles, a truek frame carrvied by the axles and vertically
movithle therecon, an engine frame supported by the fruck
frsitoe. driving mechanism earrvied by thoe m;;.*;im‘- frame, an
axle weir fixed to one of the axles, a support earrvied by the
axles independently of the fruck frame to permit nove-

“ment of the truck frame independently of the support, 2

gk mownted on =aid support and meshing with the axle
oenr. and a flexible connection bhetween fhe driving mech-
anism and the gear mounted on the support,

4. In a zesored loeomotive, the combination with a pair
of axles, a (ruck framwe vertically movable thereon., an
eneine frame carrvied by the truck frame, a driving shaft
on the engine Tframe, an axle gear on one of the axles, a
support mounted independently of the truek frame on the
axles
support. an intermediate shafu comprising flexible secetions
aone journaled in the engine frame and the other in said
stiipport, and intermediate gears mounted on the. respective
sections of the intermediate shaft and geared rvespectively
to the driving shatt and axle gear,

o In a geared locomotive, the eombinntion with an en-
cine frame, truck reames, and axtes, of driving mechanism
earried by the engine frame, axle gears carried by adjacent
axles; and an intermediate gear shiftable to engage cither
axle gear and arranged to be driven by the driving nrech-
TN s,

6. In a geaved locomotive, the combination with an en-
vine frame, truck frames, and axles, of driving mechanisn,
axle ceurs of different diameters carried by ndjacent AXI0S,
and an intermediate gear’ arranged to be operated by the
driving mechanism and shiftable into en}_-;u;.:;mu&nt witil
either axle gear. ',

7. In a geared locomwotive, the combination with an en-
cine frame, truek frames, and axles, uf_{ll'ivi}ng'merlmnimu
carried by the engine frame. axle gears carvied hy adjacent
axles, an intermedinte gear also carried by said axles and
shiftable to enzage either axte gear, and a flexible connec-
tion between the drivine mechanism and the intermediate
enlr, o

8. In n geared locomotive, the combination with the en-
cine frame, truck frames, and axies, of driving mechanism
mounted on the engine frame, axle gears mounted on -
jacent axles, a shaft having flexibly connected sections one
auﬁpmtwl 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 other shaft section and shiftable into ¢éngagement
with either of the axle gears: -

0. In a geared locomotive, the combination with the en-
truck frames, and axles, of driving mechanism
mounted on the engine frame, axle gears of different diam-
eters mounted on adjacent axles. an intermediate - zear
supported from said axles independently of the engine
frame or truck frames and shiftable into enghigement with
either axle gear, and gearing between the driving mechan-
ism and the intermediate gear, safd gearing including a
ghaft having I;embl} connected sections one of said sec-
tions being earried by the engine frame.

10. In a4 geared locomotive, the combination with an en-

(o permit the frame to move independently of the -

70

80

90

99

100

110

120

130

140



Qo

10

15

20

20

30

39

40

49

50

09

60

65

70

75

80

. of the eng

and said axle gear,

‘the inxle gear,
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by adjacent axles, a support eitendéd between and carried | jacent axles to move the gearing into and out of gear, and

by said axles, a journal box slidable on said support, a
shaft journaled in said box, an intermediate gear mounted
on the shaft and movable with the box to engage either of
the axie gears., and a connection hetween the intermediate

gear and the driving mechanism.
11. In a geared locomotive, the combination with an en-

eine frane, truck frames, and axles, of driving mechanism

carried hy the engine frame, axle gears of different diam-
eters mounfed on adjacent axles, a support extending be-
tween and carried by said axles, a journal box slidable on

1he said support, a shaft comprising flexibly connected sec-

tions one of which is journaled in the engine friame and
the other in the journal box, gearing between said shaft
amd the driving mechanism. and an intermediate gear

monnted on one of the shaft scections and shiftable with.

the journal hox to engage etther ot the axle genrs.

12, In a geared locomotive, the combination with the en-
cine frame, truck frames, and axles, of driving mechanism
mounted oun the frame, and means for gearing the driving
mechanism alternately to different axles, |

13, In a geared Jocomotive, the combination with an en-
gine frante, truck frames, and axles, of driving mechanisim
mountted on the engine frame, and fluid operated meats
for throwing the driving mechanism inte and ouf of sear

with an axle.

14. In a
vine frame,

geared locomotive, the combination with an en-
truck frames, and axles, of driving mechanism
carried by the engine frame, gearing between the driving
niechanisnr and one of the axles said gearing ineluding a
flexihle connection to accommodate Che relative movement
ine frame and the driven-axle and also including
two gears one of which is carried by an axie, and means
for throwing said gears into and out of cear.

15. In a geared l.eonotive, the combination with an on-
aine frame, truck frammes, and axites, of driving mechanism

mounted on the engine frame, an axle gear fixed to one of -

gearing between  the driving mechanism
said gearing including. a flexible con-
nection accommod:ating 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 zombination with the en-
gine frame, trauck frames, and axles, of driving mechanism,
an axle gear fixed to one of the axles, a support carried by
sald axle, and gearing between the driving mechanisin and
saild gearing including a gear wheel shlrtable
on the support to en rage the axle gear. |

17. In a geared locomctive, the combination with an
cngine frame, truck frames, and axles, of driving mechan-
ism mounted. on the engine frame, a support extending
between adjacent axles and carried thereby independently
of the truck frame, an axle gear {ixed to one of said axles,

the axles, and

and gearing between the driving mechapism and the axle

gear, said gearing including a fliexible connection accommeo-
dating the relativé 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 hetween the driving mechdmsm and an
axle, and fiuid-operated gear controlling mechanism inc¢lud-
ing a manually-operated devwe Jocated in the cab of the
locomotive.

19, In a geared locomotive, the combination with an
engine frame, truck frames and axles, of driving mechan-
ism, gearing between tlle driving mechanism and an axle,
gear controlling means supported by the axle, and & man-

‘ually-operated member controlling the operation of said

means and supported from the engine frame, ,
20. In a geared locomotive, the cumlunatmn w1th the

enwme frame, ir uck frames, and axles, of dl‘lVlIlﬂ' mechan-

ism, gearing between the driving mechanism and an axle,
and fuid-operated gear controlling meéchanism operative

to cause the connection or disconnection of the driving

mechanism aud axle.
21. In a geared locomotive, the L‘DIIIb]I]H.tlDIl with the

.euglne frame, cab, truck: frames, and axles, of driving
.. mechanism, geatring between the drwmg mechanism and

—p—

mechanism also mounted on the

means located in the locomotive cab and controlling the
operation of said fluid-operated means.
22, In a geared locomotive, the combination with the

F_=a F

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 cohnec-
tion between the driving mechanism and axle, said means
including a. cylinder, a piston therein, and a controlling
valve for the motive fluid. B

23. In a geared locomotive, the combination with a cab,
engine frame, truck frames, and axles, of driving mechan-
ism, cearing between the driving mechanism and an axle,
and means controlling the operative connection between
the driving mechanism and said axle, said means including
a4 c¢vlinder supported from the axle, a piston in the cylin-
der, and a valve controlling the supply of motive fluid to
the eyvlinder and located in the locomotive cab.

w4, In a geared locomotive, the combination with the

engine frame, truck frames, and axles, of driving mechan-
isn,
ilie axles and including a shiftable member, and fluid-
operated meansg for shifting said member.

5. In 2 geared locomotive, the combination with an
engine frame, truek frames, and axles, of driving mechan-
ism,
fl‘\lva and including a gear wheel shiftable into and out of
aear, and fluid- -operated meauns for shifting said gear wheel.

2G. In.a gceared locomotive, the combination with a cab,
engine frame, truck frames, and axles, of driving mechan-
ism, gearing, between tlie driving mechanism and an axle,
including a aluihlble cvear ‘wheel, fluid-operated mechanism
for shifting the gear wheel, and a valve located in the loco-
motive cabh and u{mtr{_jlling the supply of motive fluid to
the tluid-operated shifting mechanism. |

o7. In a gearcd locomotive, the (:onghihation with an
encine frame, truck frames, and axles, of driving mechan-

isin, gearing between the driving mechanism and one of
the axles and including a shiftable gear wheel, fluid-

operated means supported firom the axle and operative to
shift- the gear wheel, and a fluid controiling valve sup-

ported from the engine frame.

28, In a geared locomotive, the comblnatlon Wlth the

-engine fmm_e, truck frames, and axles, of driving mechdn-
ism, an axle gear fixed to one ¢f the axles,

cearing 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
cear fixed to one 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 finid-operated

shift the gear wheel.

30, In a geared locomotive, the combination with the
engine frame, truck frames, and axles, of driving mechan-
isn, 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 r-:aid gear wheel to another position in opposition

1t0 the spri

31, In a “’Edl‘Ld lJocomotive, the combination with the
engine frame, truck frames, and axles, of driving mechan-

ism, gearing connecting the driving mechanism 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 axles, of driving IIIEELhH.II-
isin, gearing between the driving mechanism and an axle
and 1n{,luding a shifiable element, and a fluid- nperﬂted
toggle for bhﬂ.’tmg said element. -

83. In a geared locomotive, the comblnatmn with. the

engine frame, truck frames, and axles, of driving mechan-
ism, gearing between the driving mechanism and an axle

one of the axles, fluid:-operated means supported from ad- | and inciuding a shiftable element, a spring yieldingly

cearing between the driving mechanism and one of

cearing between the driving mechanism and one of the

support and operiative to
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retaiﬁiﬁg- 'said element in one positicn, and a toggle for | gear adapted to engage either of said axle gears, fluid-

_movlng sald element inr opposition to the spring.

34. In a geared locomotive, the ecombination with the

| 'engine f1'ame, truck frames, and axles, of drviving mechan-

including & shiftable gear wheel,

ism, gearing between the driving mechanism and an axle
o _ﬂ.nd 1ncluding a shiftable element, a2
- retaining said element in one position, and a fuid-operated
toggle for I_I'}O,Vinﬂ‘ such element in opposition to the spring.

spring yieldingly

35. In a geared locomotive, the combination with the

;'_engine frame truck frames, and axles, of driving mechan-

ism, gearmg between the driving mechanism and an axle,
a shaft carrying said

~ wheel, a shiftable journal box for said shaft, and a toggle

-~ . operative to shift the journal box.
15

'_eugine frame, truck frames, and axles, of driving mechan-

360 In o e;emed locomotive, the combination with the

ism, an’ axle gear,

intermediate gearing inciuding a gearv

-'_'vheel bhlfhtllle into and cut of mesh with the axle gear,

a Bllﬂft for the shiftable ‘gealr wheel, a shiftable journal
Imx for mld %h&t‘t, and a. flnid- operated toggle for moving
the l)ox |

__.h

shiftable into and out of
shifting said member, a

-muvmﬂ' the rocker.

50
o tendinw hetween and supported by the adjacent axles, driv-
~ing
- and an- aﬂe scud gearing lIlC‘.]lldII]"‘ an axle gear fixed to
the axle and. an intermediate vear shiftable into and out of

35

In 1 veared lueomutwe the combination with an
enwine fr ame truck frames, and an axle, of a- support ex-

meclmmﬂ.m searing hetween the driving mechanism

enga"ement with the axle gear, sald shiftable geal heing:

__mmmted on the support extended between the axles, a
rocker also mounted on' said support, and a toggle ar-
ranged: T(} shift the gear and operated by the rocker.

39, In a weued locomotive, the combination with the

engine flame truck frames, and axles, of a support ex-
tending between adjacent axles and carried thereby inde-

-pe*uienth of the truck frames, driving mechanism carried
by the enwine frame, an axle gear fixed to one of thie axles,

vearing 1ntexpu-.ed between the dr iving mechanism and the

.d‘ﬂt‘ gear and including an intermediate gear wheel shift-
alle into nnd out of operative position,
'aluftahle gear, wheel,

1 shatt for the
journal boxes supporting said shaft

_and ahlftahle on the support which extends bhetween the

00 .

,ax[ea. 2 ruchm also mounted on the support and opera-
tively _mnne( ted to the journal boxes to shitt the same, a
- éylinder

mounted on the support, means for supplying

o 'lnut-i__ve.tﬂ_uit_l 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. fmrﬂe truck frames, and axles, of driving mechan-

isme varried b} the engine frame, an axle gear fixed to one

- -of the axles, a support extending between and carried by

“'ﬂ‘djaeEnt axles, sliding journal boxes, a rocker and a cyl-
| inder all carried by sald support, a shaft mounted in the

_"--the atle geal. and including a

Jl)llll’lﬂl boxes. gearing Letween the driving mechanism and
a gear wheel mounted on the

shaft and shiftable therewith to engage and disconnect
. the axle U*_e..u*,' a togele arranged to move the journal Loxes

65

‘to shift the gear wheel, a connection between said toggle

and the rocker, 'n piston mounted to reciprocate in the

_'(‘ylinder and connected to the rocker, and means for sup-
-plving motive fluid to the cylinder.

41 ln a geaved locomotive, the comhinatmn with the

 engine frame; truck frames, and axles; of driving mechan-

70 .

ism, and fluid-operated mechanism for throwing the driv-
inu' meahanlsm into operative relation with different axles

; alternately

- In a geared locomotive, the combination with the

- -engine frame, truck frames, and axles, of driving mechan-
79

- conection between the driving mechanism and either of

ism, - weaﬂng, and Huid-operated means for establishing

- '_._-twti axles through the medium of said gearing.

N enwme trame

'3._3 0

43.°In a geared locomotive, the combination with the
truck frames, and axles, of axle gears of

| ln P =r9med lu(*unmtwe the combination with the
:911"1119 franw truck frames, and axles, of driving mechan-
< ism, gear iuU' inter mt‘-dldte 0T the driving mechanism and an
..n:lv' and im'ludmL a4 member

~operative position, a toggle for

- roc le operating the toggle, and fluid- -operated means for

|

operated mechanism for shifting the intermediate gear,
and gearing hetween the intermediate gear .and the driving
mechanism. |

4. In a ceared locomotive, the combination with the

cab, 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 ineluding 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.

43, In a geared locomotive, the combination with an
engine frame, truck frames, and axles, or driving mechan-
ism carried by the engine frame, gearing adapted to con-
neet the driving mechanism to either of two axles, and

lid-operated gear controlling mechanism,

4. In a geared locomotive, the combination with the
engine frame, track frames, and axles, of driving mechan-
ism carried by the engine frame, gearing for connecting the
driving mechanism with either of two adjacent axles, a
support extending between said axles and carried thereby,
fluid-operated gear controlling means carried by said sup-
port, and a controlling valve for said means.

17. In a geared locomotive, the eombination with the
engine frame, truck frames, and axles, of axle gears ear-

ried by adjacent axles, a gear wheel shiftable to engage

either axle wheel, a support extending between and car-
ried by the axles, means mounted on sald support for
shifting the gear wheel, and an operative connection Dle-

- tween said gear wheel and the driving mechanism.

48. In a geared- locomotive, the combination with the
engine frame, truck tframes, and axles, of driving mechan-
ism, axle gears of different diameters fixed to adjacent

~axles, a support extending Dbetween and carried by said

axles, a gear wheel carried by said. support and shiftable
to engage either axle wheel, fluid-operated means ecarried
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 geared locomotive, the combination with an
engine frame, truck frames, and axles, of axle gears fixed
to adjacent axles, a support extending between said axles
and carvried thereby, a gear wheel shiftable on said sup-
port to engage elther axle wheel, a rocker also carried by
the support and movable to shift the gear wheel,
means for operating the rocker. |

o0, In a geared locomotive, the combination with the
engine frame, truck frames, and axles, of driving mechan-
ism, gearing including a shiftable element movable to
canse an operative connection to be established between
the driving mechanism and either of two axles, and toggle
mechanism for moving sald shiftable member in opposite
directions. | -

21, In a geared lovomotive, the combination with the
eagine frame, truck frames, and axles, of axle gears fixed
to adjncent axles, an intermediate gear shiftable to en-

gage either axle gear, toggle mechanism for shifting said

intermediate gear, and driving mechanism for said gear.
22, In a geared lvcomotive, the combination with the
engine frame, truck frames, and axles, of axle gears fixed

to adjacent axles, an intermediate gear shiftable to en-.

vage either axle gear, toggles for shifting sald intermedi-
ate gear, and operating means common to sald toggles.

33. In a geared locomotive, the combination with the
engine frame, truck frames, and axles, of -axle gears fixed
to adjavent axles, an intermedlate gear shiftable to en-
anee either ayle gear, toggles for moving the intermediate
rear in opposite directions, and a rocker connected to sald
togeles. | ‘

o+, In a geared locomotive, the combination with an

engine frame, truck frames, and axles, of axle gears fixed

to adjucent 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
geav,

80. In a geared locomotive, the LOﬂlbln'lthIl with the
engine frame, truck frames, and axles, of axle gears fixed

diﬂ’erent didmetels fixed to ﬂdjacent axles, an intermedlate l to adjacent axles, an Intermediate gear shiftable to engage

and
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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 flunid-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

- elther of two axles, said gearing including a shiftable mem-
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ber, means yieldingly retaining said mermber 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 frames, 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 gear, counter active springs coacting with the
rocker to throw the intermediate gear into discomnnected
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 mth 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 valve movable 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 .frame, 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 fiexibly

connected sections, one of which is geared to the driving

- ghaft 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- |

870, 769

¢ nected sections, drivihg 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 ﬂf the
transverse shaft.

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

85. 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 frame
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 ¢ombination of an engine
fréme, 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 axies, and means.

for changing the speed of said gearing. | o

¢7. A geared locomotive including axles, ftruck frames
supperted by the axles and movable relative thereto, an
engine frame buppmted 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 racking of the gearing by the vibration of said truck
frame, and means 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 axies, truck frames,
springs supporting the truck frames from the axles and
permitting movement of said frames relative to the axles,
an engine frame carried by the truck frames, s ._.'ud truck

frames having limited movement relative to the engine

frame, driving mechanism mqunted 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 track frame

and said gearing including units disposed transversely of
the locomotive and reiatively inuvahle 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-
anism, and means for operatively connecting the driving
mechanism with different axles alternately.

70. In a geared Ilocomotive, the combination with an

engine frame, truck frames, and axies, of driving mech-

anism, and means for operatively connecting the driving
mechanism with different axles alternately, said means be-

ing arranged to drive one atle at a greatm speed than the

other.

In tEStlHIOﬂy, that I clalm the foregoing as my own, [

have hereto affixed my signature in the presence of two

witnesses,

JOHN EARIL FRIERMOOD.

Witnesses : |
SCHUYLER DURYEE,
DANIEL F. DURVEE.
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