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ROBERTE. S.HEAL OF CLEVELAND, oEIIo. . . . . 
COG TRACK FOR VIov ING STRUCTURES. 

Application filed November 12, 1921. - Serial No. 514,583. 
To all whom it may cencern: 

Be it known that I, RoRERT E. SHEAL, a. 
citizen of the United States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented a certain new 
and useful improvement in Cog Tracks for 
Moving Structures, of which the following 
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is a full, clear, and exact description, refer 
ence being had to the accompanying draw 
lingS. . . . . . . . . . . . . . . . . . . 
This invention relates to cog tracks for 

moving massive structures and was devel 
oped with 'Special reference to hoisting and 
conveying machinery of the traveling crane 
type, known as bridges, for handling bulk 
materials, such as ore, coal, limestone, etc., although equally applicable to cog or rack 
drive railroads of all types, ship towing de 
vices, ship building cranes, or all other types 
of traveling structures, or apparatus of a 
similar nature wherein a cog or rack type 
of drive is used as a means of propulsion. 
The objects of the invention are the pro- " - - - - - - - - 

low speed of travel, it is likely to disregard 
provisions, should 

vision of a rack or cog-track, which shall be 
inexpensive in construction, made up in sec 
tional lengths, each section anchored or fas 
tened at, or near, its ends to the foundations 
anciso arranged that the parts or sections of 
the rack or cog-track shall always work by 
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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 description pro 
ceeds. . 
An ore handling bridge is chosen for pur 

poses of illustration since it exhibits to a 
marked degree the peculiar requirements of 
the problem: although I do not restrict my 
improvements thereto since, certain other 
structures develop the same problems in a 
more or less limited degree. An illustrative 
embodiment of my invention is diagrammat 
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ically shown in the drawings accompanying 
and forming a part of this application 
wherein Fig. 1 is an end view of an ore bridge embodying my improvements; Fig. 2 
is an enlarged detail side elevation of the 
rack: Fig. 3 is a top plan view of the rack; 
Fig. 4 is a detail section corresponding to 
the line 4-4 in Fig. 2; and Figs. 5 and 6 
are diagrammatic views; while Fig. 7 illus 

55 
trates a modification. . . . . . . . . . 

Describing the parts by reference charac 
ters--1 represents the foundation, 2 the 

all anchoring or locking 

ATENT OFFICE. 

carrying track, 8 the trucks, and 4, one leg 
or tower of an ore bridge. These may be 
two or more in number and connected by a 
suitable truss 5, supporting a transverse. 60 
track 6 along which runs a car or trolley 

60 

(not shown). Truss 5 is sometimes as much 
as Several hundred feet long and the bridge 
over one hundred feet high, while the weight . . . 
of the traveling structure frequently totals. 65 
many hundred tons. A plurality of tracks, 
on which the bridge travels, are frequently. . 

on these tracks and supporting the bridge 
towers or legs, are suitable trucks which may 
required at each leg or tower, and mounted 

- - - - - - - 70 

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 lock the carry. . . . . 
ing wheels, but in addition the bridge or the 75 
mechanism for traveling same must bese 
curely anchored or locked to the foundation. 
Also the momentum of the bridge when once 

it become accidentally started. . . 
In order to maintain a traveling structure. . . . 

of this nature under control and also to pro 
pel it from place to place, the suggestion has 
been made to employ racks or cog-tracks, 
one under each leg of the bridge, in combina, 
tion with pinions meshing therewith. This 
raises the problems of strength, weight, an 
chorage and expansion. The tracks or run 
ways for such bridges are usually straight, 

set in motion is so great that even at a very 
80 . . 

85. . 

although they may be made curved if neces 
sity demands, and may be of any length de 
pending upon the travel required. These 
tracks or runways are exposed to the extreme 
temperatures of both summer and winter, 
while the foundation structures carrying 
these tracks may be more or less embedded 
treme variations of temperature: if it be at 

95. 

in the ground and thus protected from ex 
tempted to propel the bridge by using 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 foundation as to always remain in ten 
sion under load, the size and weight of parts 
can be materially decreased, resulting in a 
considerable saving in cost of installation; 
as a matter of construction, it is desirable to 
manufacture these racks in convenient sect tional lengths. A rack made up in sectional 
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I lengths, and which must act in tension in 

  



carrying the loads, must necessarily be tas 
tened at the extremities in order to prevent 
conapression or buckling in the rack, and 
further one of the advantages of imaking the 

5 rack in comparatively short sections is, that 
the compensation for thermal changes of 

- - - -, 

length can more easily be taken care of with 
less slack in the individual rack sections at 
their anchors than if the rack was inade of 

20 great or considerable length: it is proposed 
that these rack sections move or shift slightly 
longitudinally in order to bring them into 
tension against their anchors as the load 
from bridge traveling mechanist is applied 

35 or if the direction of motion of the bridge 
travel is reversed. 
The essence of nay invention resides in 

constructing a rack or cog-track in collapara 
tively short sections and securing said sec 

20 tions to suitable anchorages secured in the 
foundation, and in such a mather that each. 
rack section shali always be secured against 
longitudinal motion along the track at the 
forward end only and loose at the opposite 

25 end; the sections being sufficiently short, as 
compared with the pitch of the teeth or pins; 
in the rack, so that the maximum inhovement 
between adjacent innembers or sections of the 
rack will not prevent the gear teeth of the 

30 driving mechanism, which is attached to the 
bridge. from properly engaging the rack 
teeth as they pass from one rack section to 
another. In addition, I preferably afford 
all the teeth or pins in the raek a limited 

35 amount of play so that unavoidable outdoor 
variations, or inaccuracies, due to installa 
tion of racks, or otherwise, may be compen 
sated. 

For example, make the rack in sections, 
40 preferably of plain steel side bars 10 of rec. 

ta-ngular section. here shown about 2 inches 
thick and about 9 inches vide by about 40 
feet in length. However, the thickness, 
Width or length of these side bars hay be 

45 varied to suit the required contitions, or the 
side bars may be made up of several bars 
placed side by side instead of the single bai's 
shown. Also other types of side bars, such 
as rolled angle or channel shapes may be 

60 Eised in place of rectangular bars, if so de 
sired. These side bars are shown set on 
edge; arranged in pairs a sufficient distance 
3; art to accommodate the driving rack pin 
ion of the bridge travel nechanism, these 

55 side bai's being connected together by means 
of steel pins 11 of sufficient diameter to pro 
vide strength for carrying the tooth load 
and allowing for wear from the driving rack 
pinion: these pins project through regis 

60 tiering holes 2 in the bars, each hole being 
made slightly larger than the diameter of 
the pin. The abutted ends of adjacent bars 
extend between spaced anchor plates 13: 
plates 33 being deeply embedded and an 

5 chored to the foundation 1, on which the 

2 i.,435,34i. 
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track 2 is supported. These anchor plates 
are formed with holes 14, legistering with 
holes 12; holes 14 being made somewhai, 
larger, either circular, slotted or oblong, as 
for example, 43. iiiches diameter in the an 
chor plates and 4 inches diameter in the rack 
side bars; these anchor plates receive the 
cross pins 15 of the rack, which are the 
same diameter as the other pins, the only 
difference being that they are longer in or 
der to project through the anchor plates. 
All of the cross pins are provided near their 
ends with pins i6, or other means whereby 
endvise movement of the jack pins is lim 
ited. I have shown the anchor plates 13 as 
riveted to cross members or ties 17, but any 
suitable construction or fastening may be 
employed ol' properly distributing the 
loads from the rack anchors into the foun 
dations on which the structure travels. 

I have shown adjacent holes 12 and 14 as 
about 9 inches apart betweeih-centers, which 
represents the pitch of the rack, also a pin 
ion 20 carried by the bridge or other hov. . 
able structure, having a similar distance or 
pitch between adjaceint teeth. The bars 10 
Rieferably overlap the anchor plates, here 
shown as two holes each, and the bars are 

7 s 
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S 
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sufficiently relieved at their ends to free the 
adjacent bars. With the dimensions above 
given, each rack section, of about 40 feet 
length, may have a longitudinal movement, 

: 5 

with respect to its anchor, of approximately 
inch, and this movement may vary, de 

pending upon temperature changes irelative 
to foundation and inaccuiracies due to erec 
tion. En erection of the ainchors 3 on the 
foundations, and depending upon tempera 
ture conditions at time of erection, the 'an 
chors, with their enlarged pin holes, would 
be usually located so that the rack sections 
may expand or contract, due to temperature, 
and still allow looseness or freedoji of rack 
pins in the anchor holes at opposite end of 
each Section from that which carries the 
load, the rack section being in tension under 
the applied load from the bridge travel, 
mechanism. 
Whichever way the rack section be moved, 

it will always beintension, and the distance 
between the centers of the anchoir holes intist 
at all times exceed the distance between the 
end pins of the rack sections. This excess 
will be a minimum when the temperature is 
inaximum and vice versa. In order $o en 
able such a movement of the rack as always 
to enable it to act in tension inder load the 
lost motion at each end of each rack section 
must be equal to at least the maximula 
thermal expansion of that section. This is 
diagrammatically indicated in Fig. 5. In 
case the end rack pins are tightly fitted in the 
anchors and the lost motion for taking care 
of kenperature is provided in the rack Sec 
tions by means of slotied or enlarged holes 

00:-- 
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in same, then the conditions are reversed and 
the distance between the centers of the an 
chor pins must exceed the distance between 
the centers of the slots or enlarged holes in 
the ends of the rack sections by the anoint 
stated, and as indicated in Fig. 6. . . . 

As the noving structure travels and the 
driving pinion moves into engagement with 
each new rack section, the first effect is to 
tend to draw this section over the foundation 
slightly so as to bring it into tension, this 
occurring before the pinion teeth have finally 
left the preceding rack; so that the action is 
without shock or inequality in travel of 
rack pinion as it rolls in the lack; if the 
moving structure be reversed in travel, the 
first effect will be to tend to slide the rack 
section lengthways so as to bring it under 

2 5 

to revolve in the side bars 10 of the rack. 

40 

tension in the opposite direction against its 
anchor, which is forward of the travel of 
the structure. 

In order to prevent excessive wear on the 
rack pins 11 and 15. and driving pinion:20, 
which is attached to the moving structure, 
and also to simplify the construction, instal 
lation and maintenance or repairs to rack or 
cog track, I construct the rack or cog track 
so that the rack pins 11 and 15 may be free 

when the rack pins are under load from the 
driving pinion 20; the rack pins being con 
fined from movement endwise by means of 
suitable devices, such as cotter pins 16, or 
otherwise. In order to accomplish this and s 

the combination, with a movable structure 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 sufficient 
bearing against wear of the rack pins as 
shown at 10 in Fig. 7, enlarge the holes. 
in such side bars and insert bushings 18 of 

45 
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'side bars may be employed. 

hardened steel or other suitable material, 
properly pressed or otherwise secured in 
place in the rack side bars. Any suitable 
provisions for lubricating, the rack pins, 

a where they revolve within the bushings or 
... I do not restrict myself to uses, designs 

or arrangements, except as recited in my 
claims. . . . . 

Having thus described my invention what 
I claim is: . . . . . . . . . . . . . 

1. In a device of the character described, 
the combination, with a movable structure 
and a driving device carried thereby, of a 
foundation Supporting 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 foundation, there be 
ing a lost-motion connection between each 
section and each of its anchors which permits 

each section alw 

rack parallel to the 
said structure 
said structure an 

driving device is 
toward which said 

3. E1 f the character described; 
in combina inway; a 'movable stric 
tire Slii runway; a rack paral: 
iel to 

being so arranged that only one end of any 
section shall be secured at any given time, 

cured to said foundation at longitudinally. 
said anchoring membei.s. and fastened there 
to, and means. Overlapping the adjacent ends . 
of said segments and connecting them to 

5. In a device of the character described, 
the combination, with a 
and a driving pinion carried thereby, of a 

bushings rigidly seated in said bars and ro 
tatably receiving said pins the length of said: 

said side bars." 

foundation supporting said movable struc 

a range of movement greatei than the maxi- . 
murn thermal change ini ength of said Sec- . . . 
tion relatively to said foundation, said:sec: 
is . . . ." being so arranged that 

32. In a device 

urse of movement of 
driving device carried by : 

W ngaging said 'rack, said. 
rack being inade of relatively, movable sec. 
tions, and means for anchoring each end of 
each section against longitudinaliniovement, 
there being a lost motion connection between { 
each section and each 'anchor, and such con- . 
nections being so arranged that the longittl-. 
dinal movement of each section due to the 

limited solely at the end 
structureisimoved. 

a direction of movement of stic 
structure, a driving device carried by said 
structure and engaging said rack, said rack 
being made of a plurality of individual sec 

90 

tions, and means for securing each section to 
said runway at its opposite ends, said means. . . . . 

95 , 

che end so secured being the one toward. 
which said structure is being moved. . 
4.in a device of the character described, 

are 100 
and a driving pinion carried thereby, of a 
foundation, a runway carried by said." 
foundation supporting said movable struc-. . . 
ture, a rack supported by said foundation 
parallel to the course of movement of said 105 
structure and meshing with said driving 
pinion, said rack comprising a plurality of 
segments, anchoring members rigidly se 

spaced points, said rack segments lapping by 110 

gether. 
115. 

a movable structure. 

foundation supporting said movable struc- . 
ture, and a rack Supported parallel to the . . . 
course of movement of said structure, said 120 
rack including side bars and cross pins, and . . . 

bushings being greater than the thickness of 
6. In a device of the character described, 

the combination with a movable structure . . . . . 
and a driving pinion carried thereby, of a . . . 
foundation, a runway, carried by said 
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ture, a rack supported by said foundation 
parallel to the course of movement of said 
structure and meshing with said driving 
pition, said rack comprising a plurality of 
apertured side bars arranged end, to end in 
pairs and transverse pins located in said 
apertures, and apertured tie plates overlap 

10 

ping the ends of said side bars and securing 
the same together, certain of said tie plates is . . . . . . . Yes Val-...-- . . . . plates 

being rigidly anchored to said foundation. 
7. in a device of the character described, 

the combination with a movable structure 
and a driving pinion carried thereby, of a 
foundation, a runway carried by said 
foundation supporting said movable struc 
ture, a rack supported by said foundation W. 

parallel to the course of movement of said 
structure and meshing with said driving 
pinion, said rack comprising a plurality of 

20. apertured side...bai's arranged end to end in 
pairs and tie plates overlapping the ends of 
said side bars having registering apertures, 
and transverse pins located in all said aper 
tures and constituting teeth for said rack and 

1,435,841 

fastenings for the segments thereof, certain 
of said tie plates being rigidly embedded in 
Said foundation, . . . . . . . . . . . 

8. In a device of the character described, 
the combination with a movable structure 
and a driving pinion carried thereby, of a 
foundation, a runway carried by said 
foundation supporting said movable struc 
ture, a rack supported by said foundation 
parallel to the roarse of movement of said 
structure and meshing with said driving 
pinion, said rack comprising a plurality of 
apertured side bars arranged end to end in 
pairs and transverse pins located in said apertures, and apertured tie plates overlap 
ping the ends of said side ba's and Securing 
the same together, certain of Said tie plates 
being rigidly anchored to said foundation 

25 

35 

and the apertures in the anchored tie plates 
being larger than the apertures, in said side 
bars to allow for thermal expansion. 

in testimony whereof, hereunto affix my 
signature. . . . . . . . . . . . 

ROBERT F. SHEAL, 

  


