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Vi all w/wm it may concern: o ,

Be it known that 1, Roperr E. Smzar, a
citizen of the United States, residing  at
Cleveland, in the county of Cuyahoga “and
State of éhlo have lnvented a certain -new

and useful Improwement in Cog Tracks for

Moving Structures, of which the following
18 a full, clear, and exact descrlp’mon refer-
ence belnor had to Lhe accompanylno draw-
ings. .

This 1nventwu re]ates to cog. ‘tracks for

- moving massive structures and ‘was -devel-
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oped Wlth ‘special reference to hoisting and
conveymg machlnery of the traveling ‘crane
type,’ known as bridges; for handlm(r bulk
materials, such as ore, coal, hmestone, ste.,
although equally apph( able_ to cog or rack
drive railroads of all types, ship towino de=
vices, ship building cranes, or all other tvpes

of traveling. stluctures or apparatus’ of a’

similar nature wherein a cog or rack type
of drive:is used as & means of propulsion.

-~ The objects of the invention are the pro-
‘vision of a rack or cog-track, which shall be
inexpensive in construction, made upin sec-’

tional lengths, each section "anchored or fas-
tened at, or near, its ends to the foundations
4nd S0 qrranwed that the partsor sections of
the rack or COO—track shall always_ work' by
tension and. never ' by ‘compression, -and
wherein new and ingenious ‘provisions are

made to- compensate “for the thermal ‘con-

‘traction, or expansion of these parts or'sec:

tions; while further objects'and advantages
will become apparent as the deqr‘rlptlon pro—
ceeds:

An ore handling brldge is-chosen for pur-
poses of illustration since it exhibits to a
marked degree the peculiar requirements of
the problem although T do. not restrict my
improvements - thereto since- certain other

“structures develop the. same - problems ina

more or less limited degree: An ilustrative

- embodiment of my invention is diagrammat-
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© Fig.-

ically shown in the:drawings accompanying
and forming ‘a purt  of: this application’ r
wherein Fig. 1°is an end view ‘of ‘an‘ore

‘bridge embodying my improvements; Fig. 2

is an enlarged detail side elevatlon of ‘the
rack; ig: 3is a top plan view of the rack;
4 is a detail section corresponding: to
the line 4—4 in Fig. 2;

- are ‘diagrammatic VleWS while Fig. 7 illus-
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trates a modlﬁcatlon 8

Describing the parts by reference charac-
ters-~1- represents the foundatlon ‘2 the

and Figs. 5 and 6

Serlal No 514583 '

carrymd track 3 the trucks, and 4 one Ieg
or tower of an ore bridge.
two or more in number and connected by a

suitable’ truss 5, supportlncr a trapsverse.
‘track 6 along '\vmch runs a car-or trolley .
“{not shown).  Truss b is sometimes as much

These may: be -

60 .

as several hundred feet long ‘and the bridge _‘ ‘
over one hundred feet high, hile the weight . . -

‘of the-traveling structure frequently totals,
A plurality of tracks,

many “hundred Tons.

65

on which'the bridge travels, are- froquently

required at each leg or tower, and mounted
on these tracks and supporting  the bridge
‘towers or legs, are suitable trucks which may
Have ‘a number of wheels each, ‘while: the * -
‘wind pressure upon a large size bridge is so .

enormous that' notwithstanding its great -
weight, it is not sufficient to locl ‘the carry:
ing: Wheels but in addition the bridge orthe
‘mechanlsm for traveling ‘same: ‘must ‘be 'se- -
‘curely anchored or locked to, the foundailon 8
-Also the momentum of the bridge when olice

set'in motion is so great that even at a very.
low speed of travel it-is likely to disregard

all anchoring or: locklnw prov1s1ons should L

it become accidentally started.

In order to maintain a tmvehng s*rmture :

of thismature under control and alsoto pro- - -

pel it from place to place, the stiggestion has.

been. made to employ racks or' cog-tracks,

tion with pinions meshm(f therewnh

_raises the problems of streng“ch weight; an-
chorage and expansion. The tracks or, run—v

ways’ For such bridges are nsually straight,
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“one under each leg of the bridge;in combina, —-‘?‘f" S
"This'

90.

although they may be made curved if neces-
sity’ demands end may be of any length, de-

pending upon ‘the “travel required.: These L -
95 . .

tracks or runways are exposed to the extreme

temperatures of both summer a nd” w1nter ‘

while: the foundation ‘structures carrying
these tracks may be more or léss embedded:

in:the ground and.thus. protected from.ex-".". "

treme variations of temperature: if it be at-
tempted -to propel the bridge by qusing the
rack ‘or “cog-track in~ compression, a very

heavy and: complicated rack structure will .

result; whereas, if the rack be so anchored

to the foundatlon as’ to always remain in ten-
sion under load, the size and ‘weight of parts

can be materlally decreqsed resulting in a
considerable saving in cost of 1nsta11at10n,
as a matter of construction, it is desirable to
manufacture these racks in convenient sec-
tional lengths. A rack made up:in sect1ona1

'lengths and which- must act In’tension- in
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great or considerable length:

carrying the loads,-must necasswrily be fas-
tened at the extrernities in order to prevent
compression or buckling in the rack, and
further one of the ftdvant ages of making the

rack in compamhvel y short sections is, thau '

the compensation for ‘thermal ch“*]oes of
lengdl can more easily be {aken care of with
less slack in the mdlndual rack
their anchors than if the vack was made of
it is proposad
that these rack sections move or shitt hgh 61y
longit: adinally in order to bring tmm wm
tensmn -against their anchors as the load
{rom brldde traveling medmmsm is applied
or if the. direction of motion of (he bridge

travel is reversed.

~The essence of my ’nvenhap resides in
Consfrubmng a rack or cog-track In compara-

g

"t1 vely shmt sect;on and seciring said sec-

itable - anchomoe secm‘ed in’ the
\ manner that each

ions to.
LOLan'1+10n and in such a

rack section shall always e secured apaingt

longitudinal motion along the track at the
forward end only and laose at the opposite
end; the sections being s 1‘ﬁocr\th .31]0"t, as
compared with the phch of the teeth or ping

in the rack, so that the maximum movement

between %cljmcent members or sections of the
rack will not prevent the ocar teeth of the

drlvmo mechanism, which is attached to the
bridge, from Dropellv -enga Gm,q the rack

teeth .as they pass from one-raclk section to
another. In -addition, T prduﬂlﬂy afford

all the teeth or pins in the rock a limited -

amount of play.so that nnlwmdmblﬂ outdoor
variations, or inaccuracies, due to.‘installa-
tion of racks, or of \Ll‘\VfSG, ‘Inay ‘be compen-
sated.

Tror example I make the rack in sections,
preferably of plain steel side bars 10 of recw

tangular %ecbon here shown about, 2 inches

thick and about 9 inches wide by about 40
feet in length. Howwm the thickness,
width or 1"?101511 of these zde bars may he
vazried to: suit the requived conditions, or the
side bars may be mede up of several hars
placed side by side instead of the single bars
shown.. -Also other types of side bars, such
as rolled ang 70 or channel snwpes may be
used in Place of rectangular. bars, if so de-
sired. “These side bars are shown ‘set -on
edge; arranged in pairs a sufficient disthnce
apart to accommodate the driving Tack pin-
ion of ‘the bridge travel mechanism, uhese
side bars being connecwd together by means
oif steel pins 11 of sufficient diameter to pro-
vide strength for -car ryving the tooth Toad
and allowing for wear fr omthe driving rack
pinion ; these pins project through regis-
tering heles 12 in the ha ars, wach hole bemp:
made slightly larger than the diameter of
the-pin.. The abubted ends of adjacent b‘:LI’°
extend ‘hetween spaced anchor plates 138

plates 13 being deeplv embedded -and an-
chiored to the foundation Iy on-which the

sections m,,

shown .ag two holes each, and the I

1,435,341

track 2 is supported. These anchor plates
ave formed with holes 4, vegistéring with
holes 12; holes 14 bum mad somewhas
larger, either circiilar, slotted or oblong, ds
for exaniple; 4 ii;‘ches diamieter in the an-

g
chor plates-and 4 inches diameéter in the rick
side bars; these anchor plates recsive the
cross. pins 15 .of the rack, which are the
game diameter as the other pins, the only
difference being that they ave longer in or-

roder to pr O]ect through ‘the. anchor - plates.

All of the cross pinsiare provided near their
ends with pins 16 or other means whereby
endivise movement of the mck pins is-dim-
ited. 1 have shown the anchor plates 13 as
riveted to cross wmembers orties 17, but any
sultable construction or fastening may be
employed {oi properly di s"mbutmb the
loads from the rack wnchors into the foun-
dations on which the structure travels.

I have shown adjacent holes 12 and 14 as

sbout 9.inches apart between cen’rers, Whlch
represents the- m*(m of the rack, also a pin-

~3
on
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jon 20 carried by the bridge or other mov- -

Jbl“ structure, Having a similar distance or
pitch between @d; went teeth. The -bars:10
p;e*’e wbly overlap the-anchor ‘)lates, ‘here
ars are

90

sufficiently relieved at their ends to frec the -

adjacent bars. - With the ‘dimensions above

riven,; e
km_gth may have -a longitudlnﬂ fmovexnient,
W'; th respect to its anchor,-of approumately

ach rack seetion, of about 40 féet

45

I inch, and this movemﬁnt may vary, de-

pending upon tempgratvrc changes pelative
to founcht?oxl and inaccuiacies due %5 erec-
tion. Enverection of ‘the amchors 13 on the
foundations, and ‘depending upon tempera-
ture conditions at time of erection, the an-
chors, with their enlarged pin h(,les “wolkd
be usnﬂlv Tocated 80 that the rack b(\ehon
may- expfml or contract, chie to temperature,
and still allow looseness or freadony of Tack
pins in the anchor holes at opposite end of
each section from: that which carries the
load, the racksection being n tenslon under
the applied load from uhe bridge travel
mechanism. ‘ :
Whichever way ‘the iack seetion be moved,
it will always be in tenslon:,'a'nd the distance
between the centers of the anchot holes must
at ‘all times exceed the distdnce between the
end pins of the rack sections. This excess
will be 2 minimum when the temperature is
maximum and vice versa. In order o ‘en-
able such a movement of the rack as always
to enable it 4o act in ‘tehsion 'Lmdel Toa,d the
Jost motion at sach end of each rack sectlon
must be equal to at least the maiimiun
thermal -expansion of that seefion. This is
diagrammatically indicated in-Fig. 5. In
casethe end rack pingare tightly fith ad if the
anchors and the ost motlon for ta king eare
of temiperature is provided in the rack sec-
tions by means of slotted or enlarged holes
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in samc then the mncluums are Ie“ersed and.
the dis t‘mce between' the centers of the an-
chor pins must exceed the distance between:
thé centers of the slots-or enla,rdecl holes in" &I
the ‘ends of the vack sections by the dmoune - €

stateclq ard as ]ndlcmed g6,

‘As the moving striictire Lravels anfl the
driving pinion moves into engagement with
each new racle section, the ﬁrst effect 1s to

tend to draw this section over the fouridation
slightly so as to bring it into tension, this~
occurring beforethe pinion teelh h ave finally ./

left the plececllno rack; so that the action is
trithout shock or inequality -in travel of
rack - pinion as it rolls in’ the rack; if the
moving structure be’ reversecl in travel, the
first -effect will be to’ tenc o slide the Tack

- section lengthways so 88 to- brmcr it under

[S]
<t

" -to revolve in the ‘side bars 10-of the rack. s
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“ténsion in the opposHe direction’ against its

anchor, ‘which" is for .varcl of ‘fho travel of
the structure

In:order to ‘prevent excessive wear on the ‘i

rack pins 11 and 15 and driving pinion: 20,

which is attached to the moving structure,"

and also to simplify the constructlon instal-
lation and maintenance or repairs to Tack or

cog track, I conswuct the rack or cog-track

S0 “that the rack pins 11 and 15 may e free

when the rack plns are under load {from the
driving pinion 20; the rack plns being. con-
fined from movement endwise by means of
suitable devices, such as cotter pinsg’ 16, or
otherwise.
permit the rack pins to revolve slightly in

“the rack side bars, I make the holes in the
side bars slightly larger than the diameter of

the pins; in case the rack side bars are not

of sufficient thickness' to provide suflicient

bearing against Wear of the rack pins.as
shown “at 100 in Fig. 7

- in such side bars ancl 1nse1t ‘Jbushings 18 of
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hardened steel or other. suitable m‘mtemal
secured in’

properly pressed or ‘otherwise

place in the rack side bars.. Anf" ultzmle

provisions for -lubricating  the rack pins’.

where they revolve Wlthm the bushmgs or

side bars may be employed.

‘I do not restrict myself: to uses, cleswn

or arrangements, except as remted m my -

claims. :
Havmg thus CleaCI‘led my 1nvent1on Wha,t
I claim is:

1. Ina dev1ce of the character described,:
55 the combination, with a movable. structure
and a driving device carried thereby, of a
“foundation . supportma said. structure; and

a rack carried by said Foundation and mesh—

ing with said device, said rack and founda-:‘-

tion having unequal thermal expansion and

said rack being made of relatively:movable *

sections, and means for anchoring each end
of each section to said Ioundatlon, there be-

.ing a lost-motion connéction “hetween  each

sectlon and each of its anchors Wh1ch permlts

: clmvma ‘device ig Hmited solelw

In orcler to accomplish this and

; ’321allel to the’ course of movement of said
, I enlarge the holes-

a ranore of “no ‘emem mc‘xto han uhe mam-:
tlon relat vely to said foundat on, said sec:
kbt beirg 8o armnged that
operates by tension :
che charamer deecr b

swucture supportecl by aid foundatio

rack parallel 40 ‘the ourse‘of moveinen .
riving device’ carried by 7
saucl suucture “snd: ngaging said rack, said
rack being macle of-relatively mo»able secd
tlolis, ancl means for anchoring: gach end'of
cach’ <ecmon against londltudmal niovement,
there being a lost moticn connection- between-V
each ectlon zmcl each ‘anchor; and such con- ..
neetions. bemo SIoF ‘arranged that the longitu- .
cinal movcment -of éachisection -due: to ‘the

‘towa,rcl swhieh saul struccure i nevec

HENS suppor{,@d ¥ :
lel 't the divecti ‘»‘ol ,moveniert of stich .
structure; a ClI‘lVan' device ‘carried by said 90"
structure and engaging said rack, said rack
being made of a Dlwrahty of 1ncl1v1dual sec-
,uons and means for securing each section to"
said runway at its opposite ends, said means:
being so arranged that:only one end of any-
-sectlon §hall, l“e secured. at any given time,
che ‘end. 6. secured ‘being theé one toward.
wluch said structure is belnfr moved. .
4. In a device of the. character described,.
100

.the comblnqtlon, Wll;l”l a movable structure
and a driving pinion carried thereby, of a".
foundation, a runway carried by said.

foundation. supporting -said movable struc- o
ture, a rack . supported by said foundation '
105
stmctme ‘and, meshing with "said clmvmg C

“pinion, said rack comprising a plurality of

segments, anchoring members rigidly -se- .. .
‘cured to said founclahon at" longitudinally .
spaced points, said rack segments Tapping by 1
said anchoring membeis and fastened there-
to, and means overlapping the adjacent ends

~of. said segments and ~‘c0nneCting them.'to-',“"

gether. R
~5.Ina device of fhe charaf‘ter clescnbed 115
\z,he ‘combination ‘Wlth a ‘movable stmcture"“??-

‘and a driving ‘pinion carried thereby, of 2

foundation sup orting - said -movable struc- -
ture, and a‘rack supr)ortecl varallel to-the " .
course -of movement of said structure, gaid. 120
rack including side'bars and cross pins, and * "~

‘buﬂl*nog r10f1le seated in said bars and ro-

‘tqtably receiving said pins the length of said-
bushings heing g reater than the ﬂuckness of g
‘said side bars.” .
6. Tn 4 devicé of fhe character desorlbed o
the comblnatlon with .4 movable structure“».l{
and a driving pinion carried ‘thereby; ofa. . ..
foundation, a runway' carried. . by . said

,foundatlon supportmg sa1d movable struc-
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ture; a rack supported by gaid foundation
parallel to the course of movement of said
structure and e shing with said . driving
piriion, said rack comprising a plurality of
},ertured side bars arranged end:to end in
pairs and transverse pins located in said

. apertures, and apertured tie plates overlap-

ping the ends of gaid side bazs and securing
the same together, certain of said tie plates
being rlmdl 7 anchored to said foundation.

7. In a device of the character described,
the combination with a movable stracture
and a dmvmo plmon carried theleoy of a
foun(htlon runway carried by said
foundatic Pp?)mtmo said movable struc-
ture, a. ra,ck supported by said foundation
pmallel to the conrse of movement of said
stiucture and meshing with said .driving
pinion, said rack comprising a plurality of
apertured side bars’arranged end to end in
pairs and tie plaues overlapping the ends of
said side bars having registering apertures,
and transverse pins located in all sud apel-
t res 2 and constltutmg Leeﬂl for said rack and

1,435,341

gments thereof,. certain
rigidly embedded in

sfenmos for the s8
oi said tie plates bei ng
sald foundation.

8. In a device of the char actm dyscmbeu,‘

the combination with a movable structure
snd a driving pinion carried thereby, of a
foundation, a runway carried by said
foundation supporting said movyable struc-
ture, a rack supy sorted by said foundation
parallel to the sourse of movement of said

structure and meshing. Wi ith and driving

pinion, said rack comprising a plurality of
aper tured side bars arranged end to end in
pairs and transverse pms located 1, said
apertures, and apﬂrrus ed tie plates ovedap—
ping the ends of said side-bars and securing
the same together, certain of said tie mates
being 1'1<>V11V anchored to said foundation
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and the apertures in the anchored tie plates

belng larger than the apertures. in said side
bars to allow for thermal e:;pamsmn v
In testimony whereof, I 1ereunto affix my

sighature.
B ROBERT E. SHL/ I



