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No. 7'72,736.

UNITED STATES

PaTENT OFFICE,

Patented October 18, 1904.

JOHN H. \([ORGAN OF CHI(,AGO ILLINOIS.

SWITCHING OR CROSSOVER DEVICE FOR TRACTION RACK-RAIL SYSTEMS,

| SPECIFICATION forming part of Letters FPatent No. 772,736_, dated October 18, 1904.
Application filed May 6, 1904, Serial No. 206,652, (No model.) '

To all whom it May concer:

Be it known that I, Jorx H. MorGaN, a citi-
zen of the United Statcs, residing at (Jhlc‘wc
in the county of Cook and Sta.tc of Illmms,
have.invented a new and useful Improvement
in Switching or Crossover Devices for Trac-
tion-Rack-Rail Systems, of which the follow-

Ing 1s a specification.

This invention relates to switching or cross-

over devices for traction-rack-rail systems.
The object of the invention is to provide

- means ab a switch, turnout, or crossover of a
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traction-racl-rail system, and at which points
the traction-rack is interrupted to accommo-
date the switching and main track rails, where-
by the traction-gears carried by the motor-
car or truck are enabled to span the gap pro-
duced by such interruption, so that constant

traction engagement between the traction- rack:

sectlons a,nd one or more of the traction-gears

is maintained.while the truck or motor-car 1s

passing over such gaps or interruptions.
Other objects of the 111V611t1011 will appear
more fully hereinafter.
The invention consists, substantially, in the
construction, combination, location, and ar-
rangement of parts, all as will be more fully

hereinafter set forth, as shown 1n the accom-

panying drawings, and finally pointed out 1n
the appended clalms

Referring to the accompanymw drawings,
and to the various views and retercncc-swns
appearing thereon, Figure 1 1s a view 1n top
plan, somewhat diagrammatic, showing a
switch or turnout of a traction-rack-rail sys-
tem and showing the application thereto of

a, traction-rack 1n accordance with the prin-

ciples of my invention. Fig. 2 1s a broken
detail view in perspective of the frog-piece of

the traction-rack constructed in accordance

with the principles of my invention. Fig. 3
is a view in transverse section on the line 3 3
of Fig. 4 looking in the direction of the ar-

- rows, showing a form of traction-gear em-

ployed in connection with the application of
my invention. Fig. 4 1s a view In section on

the line 4 4 of Fig. 3 looking in the direction

of the arrows.
The same part is designated by the same ref-

‘between at least one of the traction-gears and
the traction-rack at the point where the truck,

erence-sign wherever it oceurs throughout the
several views.

In the practical operation of a tr action-rack-
rail system whereln a traction-rack 1s em-
ployed with which engages sprocket or trac-
tion gears carried by a motor-car or locomo-
tive and which are driven by a motor or mo-
tors carried by the motor-car or locomotive,
and especially at points inthe roadway where

oceurs a turnout, a crossover, or a switch, 1t

is desirable to provide means whereby trac-
tion engagement 1s maintained between at
least one of the traction-gears on the locomo-
tive or motor-car and the traction-rack while
the locomotive or car is passing over that por-
tion of the road-bed at the switeh, turnout, or
crossover where the traction-rack 1s inter-

rupted for the accommodation of the track-

rails. Where motor-cars or locomotives hav-
ing comparatively long wheel-bases are em-
ployed and carrying a plurality of traction-
oears operating in the same vertical plane with
each other and with the traction-rack, said
oears being spaced a distance apart greater
than the gaps left between adjacent ends of in-

terrupted sections of the traction-raclk, the

provision of special means for maintaining
a traction engagement between the traction-
raclk and at least one ot the traction-gears on
the locomotive or car is not present. When,
however, the locomotive or motor-car is of
comparatively short wheel-base—such, for 1n-
stance, as 1s frequently employed. in mine-
haulage systems and where the traction-
oears carried by the locomotive or motor-car
are arranged in comparatively close relation
with respect to each other—the distance be-
tween adjacent traction-gears 1s frequently
less than the available space between proxi-
mate ends of adjacent traction-rack sections
at turnouts, crossovers, or switches, where
the track-rails interrupt with the continuity
of the. traction-racks, so as to enable a con-
stant traction engagement to be maintained

motor-car, or locomotive passes over an in-

terrupted point in the length of the traction-
rack.

50

55

60

70

75

’ 30

Qo

95




10

20

—

2.

It is among thespecial purposes of my pres-
ent invention to provide means at a switch,

crossover, or turnout in a traction-rack-rail

system whereby continuity of traction engage-
ment is maintained at the switch, turnout, or
crossover or while the motor-car, truck, or lo-
comotive 1s passing over the gapsin the trac-
tion-rack necessitated by the locations of
track-rails at such points and whether the lo-
comotive, car, or truck proceeds along one
line of track-rails or another. '

In accordance with the principles of my 1n-
vention 1 provide the traction-rack of the
main track with a frog-piece at one of the 1n-
terrupted ends thereof, and which is provided
with lines of rack-teeth or perforations serv-
ing as rack-teeth corresponding to the main
track, and also to each of the switching-tracks,
and which frog I propose to place in such re-
lation to the track-rails of the main and switch-

ing tracks as that the corresponding line of
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‘the switch, crossover,

rack-teeth or perforations therein shall oc-
cupy proper alinement with the proximate
ends of the traction-racks employed with the
main or switching track rails on the other
side of the crossover or track rails at the
points of interruption of the traction-rack,
and in order to enable the engagement of a
traction-gear with the ‘:;mction rack at the

points where the interruptionsin the traction- |

rack oceur while the truck-car or locomotive
is passing over such polnts 1 propose to pro-
vide the frog-piece forming the terminal or
end of one of the main-track-rack sections and
also the adjacent or proximate ends of the
traction-rack for the switching-tracks with
auxiliary or flanking engaging or traction
teeth, and I employ a traction-gear having a
central or 'main tractlon engaging poriion
and flanking engaging portions on opposite
sides thereof, the flanking traction portions
of such gears codperating with the auxihiary
or flanking traction-teeth of the rack-sections
at the extremities thereotf, thereby enabling
the desired tractlon eng dwement to be main-
tained. |

Referring t0 Fig. 1, the main track- I‘F:LllS
are desmnated by Teference-s signs A A’, and
or turnout track-rails
being deswnated by 1eterence -sions B B’ and
C (. The track-rails ar e prowdech with suit-
able switching-points D D', and the switeh,
crossover, or turnout rails B and C being
provided with switching-points K and K, re-
spectively. DBy smtmbly manipulating the
pivoted switching-points D D" E F the track-
rails are thrown so as to enable the truck, car,
or locomotive to proceed along any desired
In the particular form
shown the switch-points are thrown to the
position necessary to per mit or enable the lo-

comotive, truck, or car to proceed along the

switch track-rails B B. G G deswmte acl-
jacent ends of the traction-rack for ‘the main
track-rails A A’. K designates the traction-

772,736

rack for the switch track-rails BB’. F'des-
ionates the traction-rack for the switch track-
rails C . By reason of the fact of the
switeh track-rails B and C erossing the space

‘between the main track-rails A A’ 1t 1s evi-

dent that the continuity of the traction-rack
(> (&' will be interrupted, and, similarly, the
track-rails A and (' interpose interruption to
the continuity of the switch traction-rack It/
and the track-rails B" A" interrupt the con-
tinuity of the switch traction-rack E'. In
order, however, to bring the proximate ends
of these interrupted sections of the traction-
racks into as close relation as possible; such
ends are brought as close to the track-rails as

will be permitted without interference with

the truck-wheels passing along the track-rails.
Even under such condition, however, a con-
siderable gap is left between the proximate
ends of the rack-sections; but to enable trac-
tion engagement to be maintained between
the rack and the traction-gears carried by the
locomotive, truck, or motor-car when pass-
ing over these oaps 1 provide the main trac-
tion-rack G with a frog- piece H at the ex-
treme end thereof, whlch is fitted into the
track in the space between the switch-tracks
(Y B’ and as close to the point where these
rails cross each other as possible, suflicient
space being left to permit truck-wheels to
DASS alono‘ such rails. 1 also provide the
frog H mth rows of perforationsor openings
J K L, corresponding, respectively, and in
substantial alinement with the main track-

ack G 7, the branch track-rack I, and the
branch track-rack F'. The main traction-
oears carried by the locomotive truck or car
engage the line of traction teeth or slots J when
the tr nck, locomotive, or car is to proceed
along the main track, bc11C1 line of perforations
or rack-teeth J being in substantial alinemenrt
with the traction-teeth or perforationsin the
main track-racks G G'. Similarly the trac-

tion-gears of the truck, locomotive, or car op-

erate along the line of rack-teeth or perfora-
tions IS, whlch line flanks or is 1n nclined or
curved relation with respect to the line of per-
forations or teeth J when the car, truck, orlo-
comotive is to proceed along the track-rails
BB, said line of perforations K, forming rack-
teeth being in alinement with thel ach—teebh or
perforations of the rack-section L', and simi-
larly the traction-gearsof the tr uck car, or lo-
comotive engage in the teeth or blOtSL of the
frooe H when the truclk, car, or locomotive 18
to proceed along the track- rails C (7, said line
of slots I being in alinement with the line of
perforations of traction-rack section K. By
reason of the converging of the track-rails
B' ' toward each other the extreme end of
froe H is required to be reduced 1n transverse
area. The line of rack teeth or openings J
extends to the extreme end of such trans-
versely-reduced end of the rack, and hence
is thereby brought into such close proximity
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J atthe extreme end of frog H.
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to the proximate end of traction-rack section
(' as to enable the traction-gear carried by

the front axle of the truck, car, or locomotive

to pass over the gap between such abutting

or proximate ends and to engage 1n the teeth
of rack-section G’ before the gear on the rear

axle of the truck is carried out of traction en-

cagement with the line of rack-teeth or slots
In the case,
however, of the racks for the switch-tracks
the distance between the abutting ends of the
rack-sections is greater. - Therefore in the
case of switch track-rack I and in accordance
with the principles of my invention 1 pr ovide

the frog H with a series of auxiliary rack-

~ teeth M on the inside and adjacent to the ex-
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forations of rack-section F'.
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treme end of the line of perforations I, and

‘similarly the rack-section X' is provided with

a series of cooperating auxiliary or flanking
rack-teeth M’ on the outer flanking side of

‘the line of the main rack -teeth formed in
“such section.
‘with a series of auxiliary
N on the inside and adjacent to the extreme
end of the line of pertomtlons L, and I pro-
vide the rack-section ¥’ of the switching

Similarly I provide the frog H

I‘"I

track-rails C ' with a series of anmhary

flanking teeth N’ on the outside of the line

of main-rack perforations in such section K.
I this manner the line of auxiliary flanking

rack-teeth M are enabled to be brought into
closer relation: with respect to the codperat-

ing auxiliary flanking rack-teeth M’ of rack-

section I than is possible with respect to the

line of rack-perforations I with the main

rack-perforations of rack-section I, and simi-
larly the series of auxiliary ﬂanhlnﬂ' rack-
teeth N of the frog H are embled to be

brought into closer relation with respect to
the auxiliary flanking rack-teeth N’ of rack-
section F than is possible with the series of
rack-perforations L and the main rack-per-
In practice,
although I do not desire to be limited or re-
stricted in this respect, the auxiliary or
Hanking rack-teeth M M’ N N’ are in the form
of raised projections, as clearly shown in Fig.
9 with respect to rack-teeth M and N, a,nd

between which raised projections ooopelate"

auxiliary or flanking sprocket-gears presently
to be referred to. For a portion of its length

from the point of junction between the irow

H and the main rack (x toward the end of
such frog I provide the same with a series of

transverse slots or openings O of increasing

transverse length. By this provision the trac-

 tion-gears may be properly directed under the
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directing influence of the switching-points D
D’ E F, acting upon the flanges of the truck-
wheels into the proper line of rack-perfora-

tions J K L, according to the pair of track-

ralls along which the trnek car, or locomo-
tive 18 to prooeed As'soon as the proper di-
rection is thus determined by the switch-
points the traction-gear enters the correspond-

anking reel{-teeth

ing line of traction slots or opemnﬂ‘s J, K, or
L, as the case may be, and 1n practice and
preferably the series of transverse slots or ap-
ertures O have the engaging walls thereof (in-
dicated, respeotwely, by reference-signs P,
Q, and R) suitably inclined to correspond with
the line of perforations J, K, or L, respec-
tively. |

Referring now to Figs. 3 and 4., reference-

sion A° deewnetee a trnok motm -car, or lo-

comotive, upon which 1s mounted one or more
motors, (1nd1oeted at B*.) and C* D* designate
supporting -axles, upon which are monnted
the trueh—wheels B2, Upon each truck-axle
is mounted a sleeve F? carrying a gear (°,
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arranged to be driven from the motor B by |

any suitable or convenient construction or ar-

rangement of gearing so disposed as to drive
Sald oears end Sleevee in unison and 1n the
same direction and at the same pellpherel
speeds. Mounted upon axles C* D* and suit-

ably connected to or forming part of the -

driven sleeves F” are traction-gears H* J*, ar-
ranged to codperate with the main traction-
racks (+ G or the switch-track racks B T, ac-
cording to whether the truck 1s to plooeed
along one pair of track-rails or another, as
the case may be, the engagement of said trac-
tion-gears H* J°, said gears being driven from

the motor oonetltntlno the traction means tor

the locomotive, motor-car, or truck. The
traction-gears H* J? are promded on opposite
sides thereof with flanking gears IX* L7, con-
nected or formed to rotate with said gears H’
J®. 'In practice the flanking gears K12 are
of smaller diameter than that of the traction-
gears H* J*, sald flanking gears K* L being
doelo*ned b0 cooperate with the auxiliary or
ﬂankmﬂ* cear teeth or lugs M N M’ N, above
referred to, and which are p]eced S deecrlbed
at the terminals of the rack - sections at
switches, turnouts, or crossovers. The di-
ameters of the ﬂenl{mg vears K* L*are enough
smaller than that of the traction-gears H* J ;
and sald flanking gears are Speoed apart or
separated from traction-gears H*J* a sufficient
distance to avoid interference with the trac-
tion engagement of said gears H* J* with the
traction-racks G G E F’ as the case may be,
but in position to engage and codperate Wlth

‘the raised auxiliary or ﬂ‘l,nklng oears or mﬂs

M N M N

The operation will be readily understood
from the foregoing description.

Suppose it 18 desired to cause the locomo-
twe truck, or motor-car to proceed along
the seitoh tracks B B. The switch- pointe
D, I, E. and F are shown in Fig. 11n proper
position to permit and to direct the flanged
truck-wheels to proceed from the main- treok
rails A A’ when moving from a position to
the left of Fig. 1 toward the right and onto
the switch-tracks BB'. Asthe flanged wheels
pass along the switch-points and under the
directing effect of such switch-points the main
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~ traction or driving engagement with respect
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traction-gears H” J2 are directed along the | with the traction-rack sections F' E or G', as 65

portions R of the transverse slots O of frog
H, so as to enable the said gears to engage
the line of rack - teeth, (indicated at K.)
When the traction-gear on the front axle of
the locomotive, truck, or motor-car reaches
the end of the line of trectlon rack teeth K, the

traction-gear on the rear axle continues 1n

to the rack teeth or openings, so as to con-
tinue exerting a traction eﬂ"m t. The space,
however, between the end of the line of rack-

teeth K and the beginning of the rack-teeth

on section K’ is greater than the distance
apart of the axles C° D% and hence greater

than the distance apart of the traction-gears

H? J°. Consequently a point will be reached
where the truck, locomotive, or motor-car 1s
deprived ot tractlon enﬂ"ewement with any
portion or section of traction-rack. When
this point is reached, however, the flanking
traction-gear K” or L2 as the case may be—
—of the rear axle en-
oaoes the auxilier_v or flanking raised rack-
teeth M, which extends toa point nearer the
switch-track rack K’ than the line of rack-
teeth K, thereby continuing the traction ef-
fort exerted upon the truck, car, or locomo-

“tive sufficiently to enable the opposite flank-
30

ing gear, as L* on the front axle to engage
the auxiliary or flanking rack teeth or pro-
jections M’, thereby enebling" a traction en-

gagement to be effected between the rack-sec-
tion E' and a traction-gear on the front axle
before the traction engagement of the trac-
tion-gears on the rear axle and the frog H 1s
'orehen and hence enabling the gap hetween

the froo‘ and section E' of the switch-track

bridged by the lo-
hout at any time

rack to be jumped over or
comotive, car, or truck wr

entirely breaking traction engagement be-

tween at least one traction-gear on the car,

~ truck, or locomotive and some portion or sec-
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tion of the traction-rack. In the same man-
ner if the switch-points L) D' E F are suit-
ably thrown to permit the car to travel along
the switch-tracks C €', the flanking gear K
or I/, as the case may be, on the front axle
will engage with the enhmtr or auxiliary
rack- ’peeth N’ in advance of the engagement
of the main traction-gear H* J°, as the case
may be. of the front axle with the traction-
rack section F' and also before traction en-
gagement between the opposite flanking gear

K? 1.7 of the rear axle moves out of traction

engagement with the auxihiary or flanking
ra,ek teeth N, although the main traction-gear
H? J? of the rear axle may have moved be-

vond the end of the line of traction-rack teeth

or openings 1iof frog H. After the flank-
ing or auxiliary teeth M N’ have been passed
the locomotive, car, or truck proceeds along

the switch track- rells under the traction et-

~ fort exerted by the main traction-gears H* J*

the case may be. -
It is obvious that any form of motor may
be employed for driving the traction-gears.
I have shown an electric motor as exemplify_-
ing the principles of my invention, and'where
an electric motor is employed current may be
supplied thereto in any suitable or conven-
ient manner, either through the traction-rack
or from a trolleV -wire Or conductor carried in
suitable or convenient relation with respect
to the truck and adapted to supply current to
the motor. In the particular form shown a
side conductor or trolley-wire, (indicated at P*,)
is shown, with which contacts a trolley wheel
or shoe Q2 carried by a trolley-arm R?, mount-
ed npon the truck and from which circuit may
be completed in any suitable, simple, or well-
known manner to the motor. Similarly re-
turn connection from the motor may be et-
fected in any convenient manner—as, for in-
stance, through the framework to the truck-
wheels and track-rails—and where the trac-
tion-rack is not utilized as a supply-conduc-
tor it may also be utilized as an additional re-
turn or ground conductor. Intheserespects,
however I do not desire to-be limited or re-

stricted, as many variations and changes 1n

the eonst1 uction, arrangement, and details
would readily occur to persons skilled in the
art and still fall within the spn it and scope of

my lnvention.
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Having now set forth the obJect and nature

of my invention and a construction embody-

ing the principles thereof, what I claim as new
cmd useful and of my own invention, ‘and de-
sire to secure by Letters Patent, 1s—

1. In a switching or crossover device for
traction-rack-rail systems, the combination
with main and switch track-rails, and main
and switch traction-rack sections separated at
the switch, crossover or turnout, the ends of
the rack-sections having eumharv flanking
rack-teeth,a locomotive, traction-gears mount-
ed thereon said tractlon-gears thlIlU flank-
ing gears arranged to eoopemte with the aux-

I00
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1113,1y flanking rack- teeth, and means for driv-

ing said traction-gears, as and for the purpose

‘set forth.

9. In an apparatus of the class deserlbed 3]
loeemetwe traction-gears mounted thereon

‘and having flanking gears.on opposite sides

thereof, and means for driving said gears, in
combmetlon with traction- rack sections, the
continuity of which is interrupted at switches,
turnouts or crossovers, said rack-sections hav-
ing auxiliary flanking Tack-teeth adjacent the

prommate ends thereet with which said flank-
Ing gears cooperate, as and for the purpose

. set forth.

3. Inan apparatusof the classdescribed,the
combination with a locomotive having trac-
tion-gears, and flanking gears arranged on op-
posite mdes of sald traction-gears, and nieans
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for driving said gears and flanking gears, said
flanking gears being of smaller diameter than
the diameter of said traction-gears, of trac-
tion-racks the continuity ot which is inter-

rupted at switches, crossovers or turnouts,

said racks having raised auxiliary flanking
gear-teeth with which said fianking gears co-
operate, as and for the purpose set forth.

4. The combination with two or more pairs
of track-rails and a traction-rack section for

“each pair of rails and switching-track rails
and switching - points, said switching - track

ralls interrupting the continuity of said trac-
tion-racks, sald traction-racks having at the
proximate ends thereof auxiliary or flanking
rack-teeth, and a locomotive having traction-
gears, sald traction-gears provided with co-
operating auxiliary or flanking gears, for the
purpose set forth. | |

5. The combination with main and switch
track-rails and switching or crossover rails,
and traction-racks tfor each palr of main or
switch track-rails, of a rack-frog having lines

of rack-teeth coinciding respectively with the

main and switch track-racks, said frog having
auxiliary flanking r&ck-teeth cory e%pondmw
with each switch-track rack, and a locomotive
having main and auxlhary or flanking trac-

- tion-gears, sald main traction-gears coéperat-

3¢

35

1Ing with the main or switch track-lines of
rack-teeth 1n sald frog, and sald auxiliary or
flanking gears cooperating with said flanking
or auxiliary rack-teeth, as and for the purpose
set forth.

The combination with main and SWltch
tracks and a traction-rack for each pair of
such tracks, of a rack-frog having lines of
rack -teeth corresponding respectively with

the lines of main and switch track-racks, aux-

9

iliary rack- teeth arranged on opposite sides
of said lines of rack- teeth and the correspond-
ing proximate ends ot switch track-racks, a
truck or locomotive having fraction-gears,
sald traction-gears having auxiliary or flank-
Ing gears respectively cooperating with said
auxiliary flanking rack-teeth, as and for the
purpose set for th

7. In an apparatus of the class descrlbed a
truck having a plurality of axles, a traction-
gear mounted upon each axle, ﬂankmﬂr Or auX-
111&1‘3? gears arranged on opposite “sides ot
each traction-gear. in combination with main
and switch track-rails, a traction-rack for
each palr of rails, switching or crossover
track-rails interrupting the continuity of such
traction-racks, and auxiliary or flanking rack-
teeth arranged at the proximate ends of ad-
jacent Interrupted rack-sections and with
which said auxiliary or flanking traction-
gears cooperate to maintaln constant traction
engagement between the locomotive and the

rack-wheel passing over the interrupted por-

tions thereof. |

8. The combination with a locomotive hav-
ing a plurality of traction-gears, flanking or
auxiliary gears for each traction-gear, of in-
terrupted traction -rack sections, the proxi-
mate ends of said interrupted traction-rack
sectlons having auxiliary or flanking rack-
teeth with which said flanking traction-gears
codperate.

In. witness whereof I have hereunto set my

hand, this3d day of May, 1904, in the presence
ot the SU.bSCI‘lblIlU‘ witnesses.

JOHN H. MORGAN.

Witnesses:
- (GEORGE K. ADAwMmS,

H. M. KENNEDY.
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