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INTRODUCTION 

The purpose of the cryostat transporter cart is to provide a means of 
rolling the CC cryostat in and out of a building, and to proyide a means 
of support for the cryostat while it is being worked on. The 
constraints on the cart are: 

1. 	 There. should be a minimum amount of clearance between the 
cryostat and the ground, in order to be able to roll the 
cart and cryostat into a building. 

2. 	 The cart must be able to support the weight of the cryostat 
as well as the weight of approximately 4,000 gallons of 
liquid nitrogen. 

3. 	 The cart must allow access to the underside of the cryostat 
for work that must be done. 

This report will address the design of the transporter cart, as well as 
any additional equipment needed to accomplish the above mentioned tasks. 

TRANSPORTER CART 

The transporter cart was designed around an old 50 ton aagnet .over. 
The magnet .over consisted of two wheel assemblies under a 2' plate. 
The wheel assemblies are sets of rubber wheels (six set. in front and 
four sets in the rear) inbetween two channels. One wheel assembly 
pivots for steering. 

The wheel assemblies (21 1/2'xSO'), as well as the 2' plate covering the 
assemblies were cut from the magnet eaver. Two wide flanges (W12x22) 
were welded to the front and back sides of both wheel assemblies. A 3' 
plate, twelve feet long was welded across both wheel assemblies to act 
as a top plate. 

3J40.21Q-EN-113 	 CC TRANSPORTER CART DESIGN PAGE 1 




1'wo piecu of wiel. fl..... (ftx24) were welelecl to Itotll the crou piece. 
(112d2) ad the 3- plate OD the ouuiel. of Itotll.... of the wh••l 
......li... !h. iaa.r be. u to .en. ... a place to jack oa, &Del 
jackataads will be plac.d UDd.r the outer be.... 

After the cryostat is rolled into position ud jacked to &D appropriate 
height, the transporter cart aust not be .a.eable. To accoaplish this, 
the two be... (lSxlS) which tie the two wheel ..seablies together with 
four 5/S1 bolttl at each end will be rao.ed. 

A locking bolt on the pi.oting wheel ..sesbly ..sures that the 
transporter cart can be locked into position when rolling in a straight 
line is desired, and unlocked for steering. A 1/21 plate with a hole 
was welded to the rear wheel assesbly, in the center of the 3' plate, to 
allow for pulling the transporter cart in the other direction. 

A coefficient of friction was experimentally deterained for the empty 
cart, then used to calculate the frictional resistance load for the 
loaded cart. This gives a low end value. For a high end value, the 
highest coefficient of friction from a table of rolling friction (Marks 
handbook, Table 2, page 3-40) was applied to the full load. The 
frictional resistance load for le.el ground is 1500-3000 Lb. 

Calculations are at the end of this report. The transporter cart 
assembly drawing is 3740.214-MD-224606. 

TRANSPORTER CART STANDOFF ASSEMBLIES 

In order for the bottom of the cryostat to clear the ground while being 
rolled into the building, as well as providing a aeans of fixing the 
cryostat to the transporter cart, standoff assemblies will be used. The 
standoff asseably consists of a piece of 81 40S pipe welded to a 1/21 
plate. On the end of the 8' pipe a ring is welded which fits into the 
counterbore on the foot of the cryostat. To the underside of the 1/21 
plate, 1/4' thick rubber has been glued, in order to provide self 
le.eling of the cryostat on the transporter cart. To insure the 
stability of the cryostat, a piece of 21x2' anale is placed on each side 
of the standoff plate and welded to the transporter plate after the 
cryostat is placed on the standoffs. The cryostat is also tack welded 
to the standoff ring. See figure 1. 

The standoff assembly drawing is 3740. 214-IC-224638. 
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LOAD CONDITIONS 

4,000 Gallou N 2 = 21,000 Lb 
CC CryOlliat = 50,000 Lb 

77,000 Lb 

Load Q each foot = 20,000 Lb 

TRUCK ASSEMBLY (3" PLATE OVER 2 Wl2x22) 

Worst case condition - point loads 

~~1 
p 

}.:--+I, 
t1 

M;::: Pa P=20,OOO Lb. a=34 in. 


M ;::: 20,000 * 34 ;::: 680,000 in-lb. 


Maximum allowable bending stress = 21,600 psi. 


Minimum section modulus;::: 680,000/21,600 = 31.48 in3. 


Section modulus of 3" plate (3X34) = 51 in3. 


Section modulus of Wl2x.22 = 25.4 in3. 
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PIVOT PLATE 

1 

t 
M - PI/4 P=40,000 Lb. 1=55 in. 


M - (40,000 ,. 55)/4 - 550,000 in-lb. 


Maximum allowable bending stress = 21,600 psi 


Minimum section modulU8 = 550,000/21,600 = 25.46 in3. 


Section modulU8 of plate (2.15" x 21.5") :: 21 in3. 
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CROSS MEMBER (W8X24) 

Wont eue = point load 

p 

1 

M = PI/8 P= 20,000 Lb. - 30 in. 


M = 20,000 • 30 / 8 = 75,000 in-lb. 


Maximum allowable bending stress = 21,600 psi. 


Minimum section modulus = 75,000/21,600 = 3.47 in3. 


Section modulus for W8x24 = 20.9 in3. 
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BOLT LOAD ON TIE PIECE (W8XI8) 

Maximum allowable bending stress = 21,600 psi. 

3Section modulus for Wax18 = 15.2 in . 

To develop maximum bending stress, maximum moment = 21,600*15.2 - 328320. 

lb-in. 


Using maximum bending moment at center, m&yjmum .shear at each end: 


v - (3M)/(21) 1=119 in. 


v - (3*328320)/(2*119) = 4138 Lb. 


Load per bolt = 4138/4 = 1034 Lb. 


TIE PIECE (W8X18) 

Cryostat weight only uaed in the following calculations, load per foot - 12,500 Lb. 

Distance to hitch point from ground = 11 in. 

Ma.xi.mum allowable bending moment = 328320. in-lb. 


CASE 1 - Load needed at hitch point to apply maximum allowable bending 
moment (to yield point - 21,600 psi.) to tie piece. Disregarding cryostat weight 
(weight centered over axle) 

F * 11 = 328320 

F = 29,847 Lb. 

CASE 2 - Load needed at hitch point to apply maximum allowable bending 
moment (to yield point - 21,600 psi.) to tie piece. Cryostat off center as far as 
po88ible away from hitch point. 

Assuming a point load (worst case) offset towards the center of the tran.sport cart, 
the maximum distance that the offset can be is 9.75". The plate is 31.5" and the 
cryostat stanchion is 12" dia. (31.5/2 - 6 = 9.75). 

F * 11 + 12,500 * 9.75 = 328320 

F = 18,768 Lb. 
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CASE 3 - Load needed at hitch point to appl, maximum aUowable bendinl 
r-- JIlOIDeDi (to yield point - 21,800 pei.) to tie piece. Crya.iat off center as tar as 

...-ible w-ard the hitch point. 

A..uminl a point load (worst cue) ofr.et away from the center of the transport 
cart, the maximum distance that the oftiet can be it SI.7S·. (See cue 2). 

F * 11 - 12,500 * SI.75 = 328320 

F = 40,927 Lb. 

NOTE; ALL CASES ABOVE USE WORST LOADING CONDITIONS RATHER 
THAN ACTUAL LOADING cONISITIONS. 
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FIGURS 1 
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