“dt Fermilab

KTeV Experiment '
MS 231 2 May 1995

To: Bruce Baller - MS 208
Greg Bock - MS 231
Igor Churin, MS 219
Paul Czarapata, MS 220
Doug Jensen - MS 231
Peter Kasper, MS 222
Jim Kilmer, MS 219
Rafael Silva - MS 219
Rich Stanek - MS 219
Andrew Stefanik - MS 219
Chuck Worel - MS 220

From: Dave Pushka

Subj.: Results from the Intemal Technical Review of KTeV's Vacuum Window
Safety Barrier.

Dear Gentlemen:

The following should provide the results of our recent RD internal technical review of the
vacuum window safety barrier held 10:30 am Friday, 28 April 1995 in WHI3SW:

1) A copy of Chuck Worel's letter providing the interiock group's plan of action is
attached. Mounts for the switches requested by Chuck will be included in the
frame. Answers to the three questions are; 1) If the barrier fails to close, that will
be apparent on position indicator lights at the access points. The interiock group
will provide these lights to show the position of the vacuum window safety
barrier. There will not be an audible alarm. 2) There is no need for an inhibit
switch to prevent the barrier from cycling up and down after a controlled access is
made. 3) Position status should be made available on EPICURE. However, we

do not need control to raise and lower the vacuum window safety barrier via
EPICURE. '

2) It was suggested to consider providing a valve blocking the air in the cylinder
when the upper line is ruptured or the compressor fails. Incorporating this-. . —
suggestion would cause the shutter to no longer fail to a safe (closed) position. It
is desirable for the shutter to close during a loss of air condition or a mechanical
failure. Theretore, this suggestion is not being incorporated.

R)] It was suggested to use adjustable cushions in the cylinder. - This is being done
as the cylinder chosen is normally provided with adjustable cushions.



" ———

4) It was suggested to consider using a bolted connection between the pulley bracket
and the frame. This suggestion was considered but is not being incorporated as
the connection becomes more complicated.

3) It was suggested to consider including a mechanical lock to retain the barrier in
the upper position for the set up. However, no one has been able to identify any
assembly or maintenance function which could not be performed with the barrier
in the down (or closed) position. Therefore, this suggestion 1s not being
incorporated.

6) It was suggested that having only two guides at the edges of the plate could allow
the plate to rotate about the z-axis and the two guides would cease to restrain the
plate from motion along the z axis. The use of additional guides to prevent plate
rotation about the z axis is being incorporated.

To my best understanding, the above list includes all relevant comments made about the
vacuum window safety shutter during the review, If I have omitted any substantial
comment, please bring it to my attention.

Sincerely,

e
Dave Pushka
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Apnil 24th 1995

To: Dave Pushka
From: - Chuck Woret, RD / EED Interiocks
Subject: Response to request for review of KTev's Vacuum

Window Safety Barrier.

After review of materials supplied for "KTev's Vacuum
Window Safety Barrier" the Interlock Group has come up with the
following plan of action.

l. We will provide a 24V DC signal to the control valve
when the enclosure is interlocked and all keys are in
the keytree. This signal is the same signal used for
magnet power supply enclosure interlocks.This 24V
DC signal will only be present when the enclosure is
interjocked and NO controlled access is in progress.
Note: opening and closing the keytree would cause
the barrier to cycle.

2. To sense the "barrier up" position we will need two Mirco
Switch. limit switches #LSA4L, with #LS2A operating
heads mounted on the frame. These will be used as inputs
to the Critical Device Controller. This is how we will prevent
beam from being delivered if the barrier is not fully opened.
We will supply these switches, these are commonly used
switch by our group, and have proven very reliable.

3. To sense the "barrier down” position we will need two Mirco
Switch. limit switches #LSA4L, with #LS2A operating
heads mounted on the frame.

Now for the questions:

I. If the barrier fails to close (down position) what do

we want to see happen? Sound an alarm, (audible) turn
lights on?



2. _ Is an inhibit switch (lock-out) needed to keep the barrier in
the down position after a controiled access is made and there
"is no desire to take beam for a while? This would keep the
barrier from cycling up and down needlessly during
experimenter controlied access for equipment adjustment.

3. Is there is a reason to have barrier up and down (open and
close) position status on EPICURE? Do we need EPICURE control
to raise and lower the barrier?




Fermilab
# KTeV Experiment _ _
MS 231 | | 20 April 1995

To: Paul Czarapata, MS 220
Peter Kasper, MS 222
Jim Kilmer, MS 219
Igor Churin, MS 219

ce: B. Baller - MS 208 (w/o attachments)
G. Bock - MS 231 (w/o attachments)
D. Jensen - MS 231 (w/o attachments)
R. Silva - MS 219 (w/o attachments)
R. Stanek - MS 219 (w/o attachments)
A. Stefanik - MS 219 (w/o attachments)

From: Dave Pushka

Subj.: Request for an Internal Technical Review of KTeV's Vacuum Window
Safety Barrier.

Dear Gentlemen:

As I've mentioned to most of you, KTeV has requested the Mechanical Support
Department to design a vacuum window safety barrier. It will be located immediately
downstream of the 71 inch diameter vacuum window in the KTeV experimental hall.

The enclosed assembly drawing and engineering design note provide the results of the
design effort.

I would like to request each of you (or your designated expert) to spend a few minutes
reviewing the enclosed documentation. Following your review, I'd like to arrange an
informal meeting with the design engineer to discuss your conclusions. This will also
provide an opportunity for any details specific to the needs of the Electrical and
Operations Departments to be included into the design. If possible, I'd like to tentatively

suggest we meet Tuesday, 25 April at 1:30 PM in WH13 SW. Please let me know if that
time is acceptable.

The following should provide you more information about the purpose of the vacuum
window safety barrier:

1 The vacuum window safety barrier is designed for remote operation. It
will be closed (placed in front of the vacuum window) whenever it is

necessary for people to enter the experimental hall while the vacuum
system is under vacuum,

2) The vacuum window safety barrier will be interlocked to prevent putting
beam on the target while the vacuum window safety barrier is in the closed
position. This is necessary to prevent the accidental loss described in




—~  section 6.5.2.iii in the KTeV Beam Systems Design Report Version 1.1
dated June 1994.

3} The vacuum window safety barrier is designed using ASME pressure
vessel allowable stresses, to take the differential pressure resulting from
full vacuum on one side and atmospheric pressure on the other side. Itis

" designed to be forced against the vacuum window flange in the event of a
window failure. A clearance will be provided to allow air into the vacuum
vessels, repressurizing them.

4) The primary functions of the vacuum window safety barrier are to prevent
access to the front of the vacuum window (thereby eliminating the
potential for accidental window puncture) and to isolate people from the
shock wave which would occur during a window failure.

5) The vacuum window safety barrier is NOT designed to protect equipment
in the experimental hall should the vacuum window fail while the shield is
in the open position.

The vacuum window safety barrier described above is being provided to mitigate
potential hazards to personnel.

I look forward to discussing this request with you at your convenience.

Sincerel
iZC/

Dave Pushka
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MS 231 13 March 1995
To: B. Baller - MS 208
ce: G. Bock - MS 231

D. Jensen - MS 231
R. Stanek - MS 219
A. Stefanik - MS 219
R. Silva - MS 219

From: Dave Pushka

Subj.: Request for an Internal Technical Review of KTeV's Vacuum Window
Safety Barrier.

Dear Bruce:

I would like to request a technical review of KTeV's Vacuum Window Safety Barrier.
This device is near the end of the design stage within RD/MSD/MSG and it is an

appropriate time to request a technical review of the design. The goals of this technical
review are:

1) To technically evaluate the design and suggest improvements if deemed necessary
by the reviewers

2) To alert all of the affected groups within the Research Division of potential
secondary effects of having an automated vacuum window safety barrier (e.g.

closing the barrier during beam-on conditions could 'put a proverbial brick in the
beam’)

As part of the proposed review, I would like to suggest the followmg people be
considered as potential reviewers:

J. Kilmer, RD/MSD extenswe mechanical background
Paul Lahn, FESS expertise in cranes and moving devices
Paul Czarapata, RD/ED  (or his designate) as a representative of the interlocks group

Peter Kasper, RD/OD (or his designate) as a representauve of the operations and
beams groups

Emie Villegas, RD/MSD extensive mechanical background

I anticipate that the drawings and calculations will be available for this review during the
last week in March and would like to tentatively schedule the review for the first week in
April.

The following should provide you more information about the purpose of the vacuum
window safety barrier:



Sinee-there are inherent dangers with thin vacuum windows, the KTeV project has
always recognized the need for a vacuum window safety barrier. This barrier was
designed with the following criteria:

1) The vacuum window safety barrier is designed for remote operation. It
will be closed (placed in front of the vacusm window) whenever it is
necessary for people to enter the experimental hall while the vacuum
system is under vacuum.

2) The vacuum window safety barrier will be interlocked to prevent putting
beam on the target while the vacuum window safety barrier is in the closed
position. This is necessary to prevent the accidental loss described in
section 6.5.2.iii in the KTeV Beam Systems Design Report Version 1.1
dated June 1994.

3) The vacuum window safety barrier is designed using ASME pressure
vessel allowable stresses, to take the differential pressure resulting from
full vacuum on one side and atmospheric pressure on the other side. Itis
designed to be forced against the vacuum window flange in the eventof a
window failure. A clearance will be provided to allow air into the vacuum
vessels, repressurizing them.

4) The primary functions of the vacuum window safety barrier are to prevent
access to the front of the vacuum window (thereby eliminating the
potential for accidental window puncture) and to isolate people from the
shock wave which would occur during a window failure.

5) The vacuum window safety barrier is NOT designed to protect equipment
in the experimental hall should the vacuum window fail while the shield is
in the open position,

The vacuum window safety barrier described above is being provided to mitigate
potential hazards to personnel.

I look forward to discussing this request with you at your convenience.

Sincerely

4

Dave Pushka
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Summary:

1. General

2. Vacuum Chamber Seal and Rubber Cushion

3. Shield Plate Material Selection and Allowable Stresses

4. Shield Plate Stress Analysis (ANSYS F.E.A. by Ang Lee)

5. Wire Rope, Fittings, Pin, Lead Blocks, Swivel, and Turnbuckle
6. Air Cylinder

7.

Frame Design, Stress and Deﬂectlons Analysis (ANSYS F.E.A. by Ang Lee)




1. General

The downstream end of the KTeV vacuum chamber is closed by a membrane
made of Keviar and Mylar referred as vacuum window. The safety barrier is a
metallic plate that should be placed in front of the vacuum window whenever
people are in the proximity. The objective of the safety barrier is to protect people
not equipment. The main design goais are listed bellow:

. Location. The distance between the boit heads of the filange of the
vacuum window and drifting chamber 1 (DC-1) is about 3.9 inches, and the
barrier shouid fit there. It should have a clearance of 6 inches from the ceiling
and does not be connected to the walls.

. Operation. The barrier should be remotely operated, interiocked and
design to close if fail occurs. In case of power outage it shouid close
automatically or allow manuail return to the closed position.

. Sealing. When closed, the barrier should seal the vacuum window to

prevent enormous amounts of air to be drawn into the vacuum chamber at
extremely high speeds.

. Additional function. The barrier frame should aiso support DC-1.

. Helium bag. There will be a helium bag enveloping the barrier. The
upstream side of the bag will be giued to the vacuum chamber and the

downstream side will have a Mylar window that will fit between the barrier and
DC-1.

The original idea was to move the barrier sideways but the maximum clearance
at the sides of its frame would be about 4 feet, considered unsatisfactory. Other
configurations were explored and prevailed the vertical movement alternative.
The movement of the barrier plate is going to be provided by an air cylinder in

such way that when there is a deficiency in the air supply or a power outage the
barrier returns to the closed position.

In case of vacuum window rupture, if the barrier is closed, the differential
pressure compresses the barrier plate against the plastic seal around the
vacuum flange. A small amount of air may infiltrate into the vacuum chamber in
the moment of the rupture and after that only a minuscule leakage through the

plastic seal may happen. The vacuum chamber should then be repressurized by
usual means.

The wire, its fittings and lead blocks should be sent assembled to the frame
manufacturer. The wheel guides for the barrier plate can be easily assembled

and disassembled allowing easy installation of the barrier plate into the frame.
The next two pages show the barrier and surroundings.
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2. Vaéﬁﬁm Chamber Seal and Rubber Cushion
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THEHMAL

ELECTRICAL

4

PHYSICAL PROPERTIES

MECHANICAL

Poiystone M*
[UHMW-PE) |
PROPERTY UNITS| 435Y | NATURAL | XLCROSS | MPG GLAS
Density | gnvem | D782 930- 836 932 5%
Tensile Strength at Yield 73'F | psi | Da3s 3100 2000 2700
Tensile Modulus of Elastcity 73°F psi De3s -
Elongation 73'F % D638 350 300 300
Fiexural Moduius of Elasticity 73°F psl D790 - - .
Flexural Strength 73°F pst D780 - - . )
Shear Strength 73°F psl D73z . .
*Relative Volumetric Abrasion Loss | . 100 8 "
Coetficient of Friction 73°F m : lg ) :‘:g :: ) g ’ :: g
1ZOD Impact Strength 73°F | ftbefncn| D256 :;;: N ::“ No ;‘d‘ Ne g:“k
Hardness 73'F{ - | oO7es H’sﬁ:ﬂ D 8265 D 82.67 e
Tenslle impact | f-badnch | D1az2 : ¥ .
Detormation Under Load % De2t - : °
' Metting Point{ ¢ | D788 275" - 280" 275 - 280" 25’ - 280
Cosfficiant of Linear Thermal Expansion | . 1K | Dese 20%10° 1.0x10* 10x10°
Continuous Service Temperature in Air {Max) 'F 180 180 " 180 -
Deflection Temperature 66 psi ‘F D648 . ;
Detlection Temperatura 264 psi °F D648 <
Flammability - According to UL 84 (1) |  * | UL g4 : LS
Flammabiiity - Accordingto ASTM (2){ % | D2sea i PRTARES
Camparitive Tracking index 03638
Volume Resistivity | Ohmiom | D257 0% >10% >10*
Dielectric Constant (10° Hz) D150 ‘23 23 “og
Dislectric Constant {1Q x Hz) . D150 B R | .
| Olssipation Factor (Tan ~&t10°Hz)| . | piso | " a@wic'. [ 19%%0° - |- - 18%10°
Dleteotric Strength | kwmm | D148 | a0 | a0 . i 9004
* Industry standard tssting merhod usmﬁ_uny of 60% aiuminum oxide and 40% water at 4 rotation speeq of | 750
e e
+ Polyatone® UHMW-PE s an easlly machined, highly sbrasion rosratant marerial acosrie by s USDA an SR T ig
weight material combines a very iow coafficient of friction with b

road temperature and chemical resista

nce, With little or no

moistura absomtion, this seit-lubricating product nas bean snginearag to achiove an axtremely high-impact atrangth so e

will not braak or shatter,

Sustarin Acetal, In I's copotymeric form, exniDita high-stre
conductive material has very low moisture absorption

dimansionai stability make thig material suita
c2'd _

g extremely
for & wide range of applications.

nGh characteristics and excal|
and thermal expansion, combined

fymer Sustarin (s a tough, very stmr&pmduct exhibitin

snt thermal properties. Thia
with suriace and voiume resistarn

fow cold flow and thermad properties. Gocd
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3. Shield Plate Materiai Selection and Allowable Stresses
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4. Shield Plate Stress Analysis (ANSYS F.E.A. by Ang Lee)
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From:  FNALV::ALEE 7-FEB-1995 13:24:50.14 BY ANG LEE

To: RAFAEL

CC:

Subj: input file for 38.625" window shield

cxxkx*x%x Analysis: KTeV Vacuum Chamber Window Shield

/prep? '

/tit, KTeV Vacuum Window Shieid (haif), R=38.625", t=1", load = 15 psi(static)
I T TTIL

acel,0,1,0 +#exxx y acel (g): Fzma, F=ibf & m=ib =) a=l!

cx=+x*x%x Shield constants

ck*xx%x* Material: ASTM A514 Gr.B, suitable for welding (known as "T1 type A")
cxxxx*x = high yieid strength, 100 ksi {(min.)

cksxxxk = |ow carbon alloy (Ni, Mo, Va, Bo, ...), Q&T steel

o o o o K K

dipp=15 *xx**x Pressure: 1 atm ~ 15 psi

Eshield=29e6 **x%xk Steel: E=29000ksi

tshield=1 sxxxxx tLhickness: 1"

dshield=0.283 xxxxkx 0.284 |b/cuin

rad=38.625 seuxex radius of window (support) update to 41"
lip=1 ****+x vacuum chamber flange |ip update to 0.5 "
e e ke ok ko

et,1,63

mp,ex,l,Eshield
mp,dens,1,dshield
r,1,tshieid

C ok o ok

csys, 1

k,1,0

k,2,rad,0
k,3,rad, 90
k,4,rad,-90
a,1,4,2,3

3 esize,?2

v amesh,all

o 2 X 23 53 3
nsel,s, loc,x,rad
d,alt,uz,0

csys
nsel,s,loc,x,0
dsym,symm, x
nsel,s, loc,x,0
nsel,r, loc,y,rad
d,all,uy,0
allsel,atl
sf,all,press,1b
[t 22 2 3 3 23
alisei,all

save

fini

[solu

[umpm,off
antype,static
cnvtoi ,f,,0.0001
nigeom,on
sstif,on
nropt,auto
neqgit, 40

solve

fini




———————————— e=z--—-- VARIABLE SHEET

St Input---- Name--- Qutput—--- Unit----- Comment--=======—=== e ——————
: Case 10 - Solid Circular plate with
uniformly distributed pressure. p.429
Chapter 10 ’
15 q psi Uniform pressure
0 ro in Radius to start of pressure
Table 24 - Roark & Young (6 ed)
Formulas for flat circular plates of
constant thickness
case ‘Case_10a Reference number
' Material :
' ASTM A514Gr.B (T-1 A
' Fy = 100 ksi, Fu = 110 ksi
e{%) = 18
2.8E7 E psi Young's Modulus
.3 nu Poisson's ratio
38.625 a in Quter Radius
1 T in Plate Thickness
D 2658677.7 in-1b Plate Constant
AT RADIUS:
Q r in Radius
v -.8008338 in Deflection
th 0 rad Radial Slope Angle
Mr 4615.5337 in-lb/in Radial Bending Moment
Mt 4615.537 in-lb/in Tangential Bending Moment
Qr o lb/in Shear Force
sigma_r 27693.22 psi Radial Bending Stress
sigma_t 27693.22 psi Tangential Bending Stress
AT QUTER EDGE:
va 0] in Deflection
tha .031295%9 rad Radial Slope Angle
Mra 0 in-1bk/in Radial Bending Moment
Qa -289.688 1b/in Shear Force
AT CENTER:
v -.B008338 in Deflection
Me 4515.337 in-1b/in Radial EBending Moment
Case 10 - 3S0lid Circular plate with
uniformly distributed pressure. p.429
Simply suppeorted at edges
. Remarks:
10000C0 Fy pPsi
w 1331.2558 lb- Weight

SF

3.6109922

Safety Factor = Fy/sigma_t



e mzz e VARIABLE SHEET —=m——mm—m s e m e e e e e e e et
St Input---- Name--- Qutput--- Unit----- COMmMEnt === === = = e
, Table 36,Case lla-Roark & Young (6 ed)
© Natural Frecuencies of Vibration,
continuous members. Page 716
Chapter 15
Circular flat plate, uniformly locaded,
Edge simply supported

case 'Case_lila Reference Number
2.9E7 E psi Young's Modulus
.3 nu Poisson's Ratio
38.625 r in Radius
1 = in Thickness
386.22 g in/sec~2 Gravitaticnal acceleration
15 W psi Uniform lcad
1 o Mode: n=1 -> Fundamental mode

n=2 -> one.nodal diameter
n=3 -> two ncdal diameters
n=4 -> one nodal circle
in 4.402 Hz Natural frequency

D 2655677.7 in-l1lb Plate constant



————

- 5. Wire Rope, Fittings, Pin, Lead Blocks, Swivel, and Tumbuckle
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T¥RICAL ASSEMBLY

VIBRATION
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Elactranne fittings are tha first real acgvance
1N CONRectng pPraclices Since tna Qevelop-
mant of wire ropa. These liungs are re-
markably coOmMpact assempues of three
basic unies:

1. The slesve, which Sups over the end
of the rope.

2. The piug, (seé wmset photo) which 1s
Insared o Separale and holg \he rope
strands tn tne sieeve

3. The covenng socket.

The comznanon of these three units nterally
ks Ihe fope N0 a Sirong, Soud assemoly.

Safe working loads

Electroline terminations, when properly assembied, will
hold the ““normal’’ or ‘‘rated” breaking strength of the IPS
wire rope. They are certified by the *'Underwriters Labora-
tory, Inc.”" (Safety Appliance No. 799) to hold no iess than
859% of the rated breaking strength of the rope. Fittings
are designed for linear loads only.
; Electrotine terminations are NOT marked with a safe
working ioad (SWL) as the termination is a component of
an assembly which includes the wire rope. Due to the
many different types of ropes with which our termination
may be used, the safe working load is dependent upon
the type of rope and the usage.

Electroline terminations are designed to have a break-
ing strength greater than 6x19 {PS IWRC wire rope of the
corresponding size. Our safety factoris 1.3 for the
machined fittings and 2.0 for the forged types. However,
the rope is the weakest compaonent of the assembly, and
these safety factors cannot be used to determine the
SWL of the assembly.

Now/3/2 swere  TDIEGIM

Clevis

o

—

T4k R, 5O FARY .

Assemblies

<0

30 -z/2

Forged Series; Clevis Socket Assembly
Cataiog Numbers Dlmensions {inches)
Self-
Rope Galvanized
size | Colored Stesl A e ¢ D € F
1/4 GD-125-N GD-125-X 1116 1-1/4 4.2 1-23132 17132 142
516 GD-131-N GD-131-X 13716 1-1/2 5.3/8 2-1/32 1116 /16
38 GD-137-N GD-137-X 1316 1142 5-1/2 2-5132 11116 5i8
7116 GD-143-N GD-143-X 1-1/16 2 7-316 2-29/32 1 v4
112 GD-150-N GD-150-X 1-1186 2 7-31186 2-31132 1 7/8
e GD-156-N GD-156-X 1-1/4 2112 8-5/8 3-7/16 1-1/4 1
58 GD-162-N GD-162-X 1-1/4 2-142 B-5/8 3716 1-114 1
4 GD-175-N GD-175-X 1-716 3 10-316 4 1472 1-1/8
718 GD-187-N GD-187-X 1-5/8 258 ih 4-3/8 19118 112
1 GD-199-N GD-189-X 1-13/16 3 121116 | 4-718 1-7/8 1-1/4
1-1/8 GD-1112-N | GD-1112.X | 2-3M16 3-5/16 16-1/4 5-1/2 1-15118 1-3/4
1-1/4 GD-1125-N | GD-1126X | 2-3/16 3-5/16 17 5-5/8 1-18/16 | 1-13116



GENERAL PURPOSE WIRE ROPE
6 x 37 CLASSIFICATION

.6x37 C!ass:frcanon Ropes have a third fayer of wires that makes them more flexible but less abrasmn
resrsrant than 6 x 19 classification ropes.

Each strand contains numerous smail diameter wires. As the number of wires increases, flexibility increases,
flexibility increases. 6 x 37 ropes contain 6 strands with from 27 through 48 wires, no moere than 18 of whlch are

outside wires.

THE MOST POPULAR 6 x 37 CLASSIFICATION CONSTRUCTICNS:

o2l
()
: ..:%:..!...:‘..
%% ;”"s: 8%‘5‘
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0% '@-'4'0
LR 2 Se .".'05.
- 0
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623 WARRINGTON SEALE

12 Qutside Wires.
Slightly more flexicie
than 6x25 rope witn

the same abrasion

resistance.

B x 37 CLASSIFICATION CAPACITY TABLE . .

6236 #ARRINGTON SEALE

14 Quiside Wires.

Meore fatigue resistance

but less abrasion
resistance than
6 x 25 rope.

€ x4l WARRINGTON SEALE

16 Qutside Wires.
Good combination of
tatigue and abrasion

resistance for
operating ropes.

Sxd] SEALE FILLER WIRE

16 Qutside Wires.
Good combination of
fatigue and abrasion

resistance for
operating ropes.

. NOMINAL STRENGTH* IN TONS

i tEIP Grace EIP Grade IPS Grade
! Rope WRC IWRC WRC Fber Approximate WL/Ft., ib.
' Dia. Steel Steel Cﬂy t Steel Core
(tn.) Core Core ' Core IWRC Core
| Vg 3.40° 2.94 2.74 0.116 0.105 |
i S 5.27 4.58 4.26 0.180 0.164 |
! 34 7.55 6.56 8.10 0.260 0.236 |
Tig 10.2 8.89 8.27 0.35 0.32 J
i) 146 13.3 11.5 10.7 0.46 0.42 :
g 18.5 16.8 14.5 13.5 0.59 0.53 !
) 22.7 20.6 17.9 16.7 0.72 0.66
' Y 32.3 29.4 25.6 23.8 1.04 0.95
74 43.8 39.8 34.6 32.2 1.42 1.29
1 57.5 51.7 44.9 41.8 1.85 1.68
14 71.5 65.0 56.5 52.6 2.34 i 2.13
1% 87.9 79.9 69.4 64.8 2.89 i 2.63
1% 106.0 "~ 98.0 83.5 77.7 3.50 % 3.18
112 125.0 114.0 98.9 82.0 4.16 ‘ 3.78
134 145.0 132.0 | 1150 [ 107.0 4.88 ' 4.44
1% 168.0 153.0 ¢ 133.0 124.0 5.67 = 5.15
174 191.0 174.0 152.0 141.0 6.50 ; 5.91
2 218.0 198.0 172.0 160.0 7.39 i 8.72

" Acceptance strengin 1s not less 1han 2 1/2% below the nominal strengths listed.
Note: For EIP and IPS Class A galvanized ropes deduct 10% from the nominai strength.

Stainless steel also available. CALL US!

Diameters upto 57
available in some grades.

ORDERING _GUIDE

To select and order
the wire rope you
need, SPECIFY

1. Wire Diameter
2. Construction
3. Grade

NEED HELP?
4.C CALL US!
. Core , .
. . COur highly trained staff
g' E;lght org al:?arzlzleadng of sales professionais
) Righi or L:f% ' ' are ready to serve you.
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EQUIPPED WITH TAPERED ROLLER THRUST BEARING

{For swiveling under loads)

3-8-1 297011

3
3-8-2 - 297020 3 14 9.25
3-8-3 297039 | 3 s 9.00
3-8-4 207048 3 Vo 2.00
3-5-5 297057 ! 3 Ve 850 |
3-5-6 207066 3 % 3.00
5-5-1 297217 5 A 16.50
5-5-2 297226 5 54 1425
5-5-3 297235 5 54 13.50
51 5-5-4 207244 5 54 13.75 52
JAW & HOOK 5-5-5 297253 5 54 12.25 AW & JAW
5-5-6 297262 5 54 15.25
815-§-1 297413 B 1A 3y 33.50
814-5-2 297422 8 1% 3 29.25
8142-S-3 297431 8 1% 3 29.25
814-5-4 297440 814 A 29.00
814-8-5 297459 81k A 29.25
814-5-6 297468 814 %% 32.00
10-8-1 297618 10 74 46.75
10-8-2 297627 10 T 45.75
10-8-3 297636 10 A 43.50
10-5-4 297645 10 73 44.00
10-8-5 297654 10 s 42.00
10-5-6 297663 10 T 45.50
15-5-1 297814 15 1 73.75
15.8.2 297823 15 1 62.75
15-8-3 257832 15 1 §1.00
15-5-4 297841 15 1 51.00
53 15-5-5 297850 15 1 61.00 54
IAW & EYE 15-8-8 297869 15 1 74.00 EYE & JAW
25-5-1 298118 25 — 140.00
25-§-2 298127 25 — 140.00
25-5-3 208136 25 — 135.00
25-5-4 298145 25 — 135.00
25-8-5 298154 - 25 — 130.00
25-5-6 208163 25 — 135.00
35-8-1 © 298216 35 — 220.00
35-5-2 298225 35 — 155.00
35-5-3 - pogg34 ! 35 — 150.00
35-§-4 298243 35 — 150.00
35-5-5 208252 35 — 145.00
35-5-6 298261 ‘ 35 — 215.00
45-5-1 - 298314 45 — 250.00
45-5-2 298323 45 —_ 235.00
45-8-3 - 298332 45 — 225.00 '
45-5-4 298341 45 — 225.00
45-8-5 - 298350 ! 45 — 215.00 |
‘ 45-8-5 798369 | 45 — 270.00 |
. g5 - " Individually Proof tested to 2 times the Working Load Limit. Ultimate Load is 5 y
EYE & EYE o nme_s the Working Lpad Limit. EYE & HOOK

Copyright © 1994 The Cr::osbu Group, Inc.
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Crosby” Swivels

EQUIPPED WITH TAPERED ROLLER THRUST BEARING

R e

PP ST
Designed to swivel under load.
All swivels individually proof tested with certification.
AH hooks furnished with latches assembled.
All jaws complete with bolts, nuts and cotter pins.
Pressure lube fitting provided.
- » NOT TO BE USED ON DEMOLITION (WRECKING) BALLS.

5 e Other types and capacities up to 600 tons, available to meet -

?; your requirements. L.
E\ -

= Important - Crosby Swivels should only be used with the

recommended wire rope. Contact the wire rope manufac-
turer for the proper wire rope to be used with Crosby

Swiveis.
<o 3
oy i
1 T
|
:‘ 52 5-3
! JAW & JAW JAW & EYE
1. G
SR v
of TEiw
i lﬂBH*T
: SRR
i
S-4 5.5 , 56

o

9.41 ) 11.44 | 4941275}

H

751

3 1138 | 9.28 1 9.34! 8811.6211.3811.3411.3111.44] 75
5 1331 11031 10.06! 9.81113.063 65013.00! 88i1.00{225 |178116811.6211.8111.0011.28|1.25]11.25 1.38 |
8% . 16.44 | 12,62, 1225 1188 1 16.06 | 7.5614.00/1.0011.5612.8112.1212.06}2.12 " 2251125|1.4111.62:1.50|1.82}
10 19.72 | 16.75 ! 16.12 | 1550 | 19.09 | 8.6914.5011.5011.7513.38$2.5612.2513.5012.59 | 1.6911.6912.75/1.88(1.94 |
15 2200 | 17.12 1 16.751 16,38 | 21.62111.0015.0011.5041.7513.38 [ 2.8613.00 1350 | 2.001194]2.03|275(2.12]238!
| 25 26.78 1 20,75 | 21.50 | 22.25 | 27.53 | 13.62 1 6.0012.00 | 2.00! 4.62|3.4413.6213.69!3.66 {205(2.31{3.88123813.C
‘ 35 20.04 | 20.75 | 21.50 | 22.25 ! 30.69 | 14.06 | 6.5012.00 | 2.00 | 4.6213.88 1 3.75 1 3.68 | 456(2.25|2.31(3.88(23813.1
: 45 35.06 | 25.25 | 25.88 | 26.50 1 35.69 115.44 1 7.00 1 2.2512.50 1 5.00 | 4.75 | 4.25 [ 4.0015.0612.50|2.53(4.0013.0013.25]

“Individually Proof tested to 2 times the Working Load Limit. Ultimate load is 5 times the Working Load Limit.

E-{-4



Crosby Jaw & Eye Turnbuckle

HG-227
JAW & EYE
Meets the requirements of

Federal Specifications FF-T-791b,
Tvpe L, Form | — CLASS 8.
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* Hot Dip galvanized steel.

End fittings are Quenched and Tempered. bodies heat treated by normalizing.

Turnbuckle eyes are forged and elongated, bv design, to maximize easy attachment
in system and minimize stress in the eve. For turnbuckie sizes 14" through 214", a
shackle one size smaller can be reeved through eve.

 Forged jaw ends are fitted with bolts and nuts for ¥" through 54", and pins and
cotters on 34" through 2%1" sizes.

Modified UN] thread for improved fatigue propertes.

TURNBUCKLES RECOMMENDED FOR STRAIGHT OR IN-LINE
PULL ONLY.

Lock Nuts available for all sizes (see page 114).

Thread: 1 L. o Dimensions |
Dlamaeter o _ g SR N (in.) " - |
& Take - . | Weight - T Ji e ,

" Up .- | StockNo. | Limit* | Each A B E G 3 TI K | l N R ‘ B8 |
(in). " Galv. (ibs.) ‘ (ibs.) Closad - Open |Closed ] Open i Closed ki e ;
Vax 4 1031877 500 .32 25 0 4 158 | 62 '11.35 7.35 .12.07  8.07 .78 34 1 175 | 4.00!

| Shex 4la 1 1031885 800 A7 - 31 47 0 198! 87 1371 871 1401  9.51 .94 44 | 209 | 4501
| Yax6 1031911 1200 76 a8 ! B0 ¢ 212 ¢ 87 '16.81 +0.81 1777 1177 0 112 | 53| 252 | 6.001
D Yexé 1031938 2200 1.53 50! B3 ' 275 1.06 1829 1229 1948 1348 144 | 72| 323 1 6.00!
Vax9 1031957 2200 1.71 50 . B3 ' 275 106 2429 529 2548 1648 1441 721 323! 900
9 x12 ' 10318975 2200 2.06 50 . 63 275 106 3029 829 3148 1948 144 | .72 : 323 } 1200
5% 6 1031993 3500 2.35 63 75 250 © 1317 1974 3274 2128 1528 1.75 i .88 i 3.80 . 6.00

S %9 1032019 3500 3.06 53 75 350 131 2574 574 2728 1828 175 . .88 390 5.00
Sgx12 1032037 3500 3.78 53 75 350 - 1.31 3174 -9.74 3228 2128 175, .88 | 3.90 '12.00
34 %6 1032055 5200 4.00 75 .84 418 150 2119 1519 2311 1741 209 1 100! 483 600"
Yaxg 1032073 5200 4.75 75 - 84 . 418 ' 150 2713 1819 2911 2011 209 | 100! 469 i 9.00°
Yax 12 : 1032091 5200 53 . .75 1 94 . 418 + 150 33.19 2119 3511 2311 - 209 1 1.00 | 4.69 112.00!
Yax 18 ' 1032117 5200 7.00 75 94 i 418 i 150 4549 2719 4711 2911 - 209 | 1.00 469 | 18.00 |

D Taxi2 | 1032135 7200 8.00 88 1113 ¢ 485t 1.75 . 3434 2234 .3657 2457 238 | 1.25 5.1Q | 12.00
P Tax18 ' 1032153 5 7200 975 - .88 ! 113! 485 | 1,75 i 4634 . 28.34 . 4857 3057 ' 2.38 | 1.25 | 5.10 | 18.00°
P 1x6 1032171 © 10000 8582 © 1.00 | 119 | 553 | 2.06 12434 1834 2689 2089 ' 300, 144 | 636 ¢ 6.00
i oix12 | 1032199 ' 10000 1120 | 1.00 | 119 ! 553 ! 2068 : 3634 2434 03889 2689 - 3.00 | 1.44 | 636 | 12.00
1x18 | 1032218 10000 13.30 : 1.00 { 119 | 553 ;| 2.06 4834 3034 50.89: 3289  3.00 | 144 | 536 |18.00
1x24 1032233 : 10000 17.00 | 100 ! 119 i 553 ! 2.06  60.34 : 36.34 162.89.. 38.80 ' 3.00 i 1.44 | 6.36 i24.00
1ax12 | 1032251 @ 15200 20.00 ¢ .25 i 1.75 1 7.21 | 2.81 . 38.82 . 26.82 : 42.05 230.05 ' 3.56 | 1.81 7.72 | 12.00
tYax 18.1 1032278 15200 2498 : 125 i 1.75 % 7.21 1 2.81 5082 3282 54.05 3605 i 356 | 181 | 7.72 !18.00

C 14 x4 | 1032297 ¢ 15200 2850 ' 1.25 | 1.75 ¢ 7.21 | 281 " 6282 38.8B2 €605 4205 ! 366 | 1.81 | 7.72 | 2400
i 1% xt2 | 1032313 | 21400 2899 - 150 | 206 | 7.88 | 2.81 4050, 2B.50 14425 3225 i 406 | 212 1 862 11200
{ 11Ax18 | 1032331 21400 35.00 150 | 206 | 7.88 | 2.81 | 52.50 2450 .56.25 38.25 : 406 | 2.12 | 862 | 18.00
1ex24 i 1032358 | 21400 39.18 - 1.50 1 2.06 1 7.88 | 2.81 '64.50 . 40.50 1 6B.25: 4425 i 406.1 212 | 8.62 | 24.00

' 1%ax 18 | 1032385 : 28000 5375 ' 1.75 ! 2.38 | 040 | 3.38 | 55.38 : 37.38  59.78 ' 41.78 | 4.62 | 2.38 | 10.00 | 18.00
| 1% x 24 | 1032411 ¢ 28000 60.66 + 1.75 | 238 | 940 | 3.38 167.38  43.38 ' 71.78 47.78 : 462 | 2.38 | 10.00 | 24.00
| 2x24 | 1032433 | 37000 8900 | 200 | 250 | 11.86 | 369 | 7262 ! 4862 | 77951 53.85 | 5.75 | 2.69 | 13.09 | 2400
| 2. x24 | 1032457 | 60000 150 00 ! 250 | 288 | 1356 | 444 | 75.80 | 51.80 182.40 ! 58.40 | 650 | 312 | 13.78 | 24.00
P 2%ax24 | 1032475 | 75000 183.00 @ 2.75 i 3.50 | 1522 | 419 (77.88 1 53.88 185501 61.50 | 7.00 | 3.25 | 15.22 |24.00

* Proof Load is 2 times the Working Load Limit.

Ultirnate Load is 5 times Working Load Limit.

Crmrrsait © 1894 The rachy (oroin Ine
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* Hot Dip zalvanized steei.
* Quenched and Tempered.

Turnbuckiv eves are forged elongated. by design. to maxirmize easy
attachment in svstem and minirize stress in the eve. For turnbuckle sizes 14"
througn 2127, a shackle one size smailer can be reeved through eve.

D VIT

wl-:—m. yoon

Moditied UN] thread for improved fatigue properties.

i Shank | Working | Dimensions
| Dlameter | RHEya | LHEye | Load Waight {in.)
& Take Up|Stock No. |Stock No. | Limit Each | iz
liv L (n) | Geiv. | Gaiv., | (bs) | (ibs) A H R s | v
lax4 1071057 ; 1071672 500 07 25 2.55 78 34 22 78 4.12
t Sex4'h - 1071075 ; 1071690 | 800 14 3 2.92 94 44 28 1.00 4.81
ex6 1071093 : 1071716 1200 24 .38 3.80 1.12 53 34 122 | 608
ox6 1071119 | 1071734 2200 47 50 4.05 1.44 72 44 159 | 698
'ox9 1071137 1071752 2200 56 50 5.55 1.44 72 44 159 | 848
'9x12 071155 : 1071770 2200 54 50 7.05 1.44 72 44 1.59 9.98
53x6 1071173 1071788 3300 83 83 4.30 1.75 .88 50 1.88 7.84
Sex9 1071191 1071814 3300 6 63 5.80 1.75 .88 50 1.88 9.34
S9x12 1071217 ' 1671832 3300 1.04 63 7.30 1.75 88 50 1.88 10.84
Yy x6 1071235 : 1071850 3200 1.23 75 4.55 2.09 1.00 52 225 : 8.8t
Y% x9 1071253 | 1071878 3200 1.40 75 6.05 2.09 1.00 62 225 | 1031
Yax12 | 1071271 @ 1071896 5200 1.60 75 7.55 2.09 1.00 62 225 | 1181 |
lax18 1071299 & 1071812  £200 1.98 75 10.55 2.09 1.00 62 225 | 1481
7ax12 _ 1071315 | 1071930 200 2.55 .88 7.80 2.38 1.25 75 2.75 12.41
: Tax 18 1071333 | 1071958 7200 3.06 .88 10.80 2.38 1.25 75 2.75 1541 !
i L _1x6 1071351 | 1071976 ~ 10000 3.09 1.00 5.05 3.00 1.44 88 3.19 1086 |
! __1x12 1071379 | 1071994 _ 10000 3.75 1.00 8.05 3.00 1.44 .88 313 | 1386
: 1x18__ 1071397 © 1072010 10000 4.44 1.00 11.05 3.00 1.44 88 319 | 1686
| 1x24 - 1071413 | 1072038 10000 4.64 1.00 14.05 3.00 1.44 88 3.19 19.86
{ 1 x 12 ~ 1071431 : 1072056 15200 8.50 1.25 8.28 3.56 1.81 112 406 | 1528
; 1% x18 -~ 1071459 ! 1072074 15200 7.30 1.25 11.28 3.56 1.81 112 406 | 1828
i 1Yax 24 1071477 . 1072092 15200 8.30 1.25 14.28 3.56 1.81 112 406 | 2128
: 12 x 12 ' 1071495 : 1072118 21400 7.70 1.50 8.72 4.06 2.12 1.25 462 | 16.50
i 1% x18 ' 1071510 1072136 21400 13.00 1.50 11.72 4.06 2.12 1.25 4.62 19.50
; | 1o x24 | 1071538 ! 1072154 ~ 21400 11.63 1.50 14.72 4.06 2.12 1.25 4.62 2250
i _ 1% x18 | 1071574 ! 1072190 . 28000 17.25 1.75 12.16 4.62 2.38 1.50 538 | 2119 !
1 1% x24 ' 1071592 | 1072216 : 28000 18.38 1.75 15.16 4.62 2.38 1.50 5.38 2419 |
i 2x24 ' 1071618 | 1072234 | 37000 31.17 2.00 15.59 5.76 2.69 1.75 6.19 27.59
2% x24 | 1071636 | 1072252 | 60000 42.76 2.50 17.20 6.50 3.12 2.00 7.12 29.31
| 2% x24 : 1071654 | 1072270 ! 75000 59.88 2.75 17.33 7.00 3.25 2.25 775 30.75



g

Hot dip galvanized steei.
Quenched and Tempered.

Forged jaw ends are fitted with bolts and nuts on sizes ¥4"through 3",
and pins and cotters on sizes 31" through 234",

Moditied UN]J thread for improved fatigue properties.

Diametsr . Jaw |Working1 - .- fat

& Taks ock: { Load .

. Upsy No.- | Limit -

S - Gehrssbi Galv. {lbs) |~

ax4 1072298 % 1072911 500

54 x 412 ' 10723141 1072939 800 -

3x6 1072332 1072957 1200

Yox6 10723501 1072975 2200

Yex9 10723781 1072993 ° 2200

Yax12 10723961 1073019 2200

S58x6  '072412: 1073037 3500

54%9 1072430 1073055 3500

3 x12 1072458 1073073 3500

Jax6 1072476 1073091 . 5200

Yax9 10724941 1073117 5200

Yax 12 110725191 1073135 5200

Y x 18 110725371 1073153 ° 5200

Tax 12 10725551 1073171 © 7200 : ‘

Yax 18 10725731 1073199 7200 ‘ ; :

1x6 1107268911 1073215 | 10000 i i |

1x12 11072617 1073233 | 10000 = | | i

1x18 11072635/ 1073251 | 10000 ! I ! f

1x24 i1072653] 1073279 : 10000 1 1.19 | | 2. . i3 .

1V x 12 110726711 1073297 ' 15200 7.43 125 | 175 | 360 | 122 © 262 . 828 1322 1477 491 | 453 | 1.12
- 14 x 18 11072699 | 1073313 | 15200 8.37 1.25 i 175 | 360 | 1.22 ! 282 , 11.28 1 16.22 17.77 ! 491 | 453 | 1.12
1% x 24 11072715 1073331 | 15200 3.46 125 i 1.75 § 3.60 i 1.22 © 2582 : 1428 1922 2077 491 | 483 | 112
" 1% x12 110727331 1073359 : 21400 12.30 1.50 1 2.06 ; 3.96 | 1.47 ' 312 © 872 1396 15751 531 ! 512 | 1.38
1% x 18 110727511 1073377 . 21400 . 13.89 150 | 2.06 | 3.86 | 1.47 i 312 - 11.72 16.96 . 18751 531 1 5.12 g‘ 1.38
" 1lex 24 110727791 1073395 1 21400  15.99 150 | 2.06 | 3.96 | 1.47 ' 312 1472 1996 :21.75! 531 | 512 1 1.38
‘134 x 18 110728131 1073439 1 28000 19.74 1.75 | 238 | 466 } 1.72 ' 350 i 1216 18.49 : 20591 628 | 6.00 | 162
1% x 24 110728311 1073457 © 28000 2110 : 1.75 : 2.38 | 466 | 1.72 ! 3.50 . 15.96 | 21.49 : 2350 ! 628 | 6.00 | 1.62
2xd4 11072859 1073475 37000 3635 . 2.00 | 2.50 | 560 | 2.09 | 419 | 15.59 : 23.76 ' 26,36 | 7.28 | 6.88 | 2.00
i 214 x 24 110728771 1073493 | 80000 . 62433 250 | 288 | 582 | 238 | 562 | 17.20 : 2561 ! 29.09 | 9.04 | 750 | 2.25
| 2% x 24 | 1072895] 1073518 | 75000 : 9464 ' 2.75 | 3.50 | 6.56 | 2.88 | 6.12 | 17.35 | 26.75 | 30.75 | 9.56 | 8.44 | 2.75

112
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Turnbuckle —Body Only

%' | | HG-2510 BODY ONLY

LTS

¢ Hot Dip galvanized.
¢ Heat treat by normalizing.

Meets the requirements of Federai Specifications FF-T-791b, Type 1, Form 1 - CLASS 2.

':- Vax4 110338931 500 15 | 475 4.00 38 72 34 {50 38 17

ﬂ‘v g x 415 | 1033919 | 800 19 | 5 .44 4.50 A7 .81 38 i 56 A4 19

5 36x6 | 1033937 | 1200 29 1 742 6.00 56 88 38 . 62 50 19

; Yax6 | 1033955 | 2200 80 | 7.50 5.00 75 112 50 | .81 62 25

‘ x9 | 1033973 | 2200 68 | 1050 9.00 75 1.12 50 | .81 62 25

I Yox12 | 1033991 | 2200 1.00 | 13.50 1200 | 75 1.12 50 1 .81 62 25

: 54x6 1034017 | 3500 aQ ! 7. | 6.00 | 84 1.38 62 ! 1.00 75 31

Sx9 | 1034035 | 3500 .18 1088 | 9.00 | .94 1.38 62 | 100 | .75 31

SEx 12 | 1034053 ! 23500 .43 ¢ 13.88 1 1200 | 84 1.38 62 1.00 i 75 a1

Yax6 | 1034071 | 5200 130 ° 825 | 600 | 112 | .69 T 112 | 94 38

ax 9 & 1034089 | 5200 1.7 . 11.25 | 9.00 1.12 1.69 | T 112 .84 38

Yax 12 1034115 5200 208 1 1425 12.00 1.12 1.69 .75 1.12 .94 38

34 x18 1034133 5200 2.50 ' 20.25 18.00 1.12 1.69 75 1.12 .04 .38

i Tax12 | 1034179 | 7200 270 5 1462 12.00 1.31 1.04 88 | 1.31 1.06 44

F Tax18 | 1034197 | 7200 3.80 | 20.62 18.00 1.31 1.94 88 1.31 1.06 44

i 1x6 | 1034213 ] 10000 | 248 | 9.00 5.00 1.50 2.25 1.00 1.50 1.25 50

! 1x12 1034231 10000 3.83 | 15.00 12.00 1.50 225 1.00 1.50 1.28 50

1x18 | 1034250 | 10000 | 528 | 21.00 18.00 1.50 205 1.00 1.50 1.25 50

] 1 x24 1034277 10000 7.38 27.00 24.00 1.50 2.25 1.00 1.50 125 S50

1vax12 | 1034339 | 15200 | 5.25 15.12 12.00 1.56 2.62 1.25 1.88 1.50 56

1Y x 18 | 1034357 | 15200 |  7.75 21.12 18.00 1.56 2.62 1.25 188 1.50 56

1Vax24 | 1034375 | 15200 | 1017 27.12 24.00 1.56 2.62 1.25 1.88 1.50 56

‘ 1w x12 | 1034437 21400 ! 8.75 15.75 12.00 1.88 3.00 1.50 2.25 1.75 62
[ 1% x 18 | 1034455 | 21400 | 11.00 21.75 18.00 1.88 3.00 1.50 2.25 1.75 82|

1o x 24 | 1034473 21400 ¢ 13869 | 27.75 24.00 1.88 3.00 1.50 2.25 1.78 B2

1% x 18 | 1034552 28000 | 18.38 | 22.38 18.00 2.19 3.62 1.75 2.62 2,12 75

134 x 24 | 1034570 28000 | 2125 | 28238 24.00 2.19 3.62 1.75 2.62 2.12 75

a 2x24 | 1034632 | 37000 | 27.60 | 29.00 24.00 2.50 4.12 2.00 3.00 2.38 88

& 215x24 | 1034678 | 60000 | 54.00 31.06 24.00 353 5.62 2.75 3.88 3.12 1.25

A 234 x 24 | 1034696 75000 | 54.00 31.06 24.00 3.53 5.62 2.75 3.88 3.12 1.25




Turnbuckles
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Meets the requirements of Federal Specifications FF-T-791b, Type | Form 1 — CLASS 3.

Shank | HS251 | Working o~ - " i - . Dimensions Wuiras = i
Diameter | Stock .| Load- |Welght{" ™ ~—~ {In,)- < - R
&Takeup | No... | LUmit .. Each [~ i : e r———
)+ S - (ibs)-- (ibsy. = A~ R - s~
. ¥ x6 1033143 ! 1200 75 ¢ .38 6.00 713
2 x B 1033161 2200 125 ¢ .50 5.00 7.50 °
¢ Complete assemblv is self - colored. S x6 1033223 3500 2.00 : 63 6.00 7.88
e End fittings are Quenched and Yax B 1033287 - 5200 3.25 75 6.00 825 - 113
Temperec, bodies heat treated by “ax6 1033367 7200 478 88 600 _ 863 1.31
normalizing, : Tx6 1033429 10000 _ 633 _ 100 600 _ 9.00 - 1.50

1x12 1033447 10000 9.50 . 1.00 12,00 1500 - 150 | 5.00 @ 25.00
1Y8x 6 1033508 i 12400 8.88 : 1.13 6.0 913 © 156 | 494 - 19.00
14 x6 1033526 15200 10.18 @ 1.2 5.00 913 © 156 | 544 & 2000
14 x 12 11033544 . 15200 1400 - 1.25 12.00 1512 . 156 544 | 26.00
14 x12 11033642 21400 22.00 | 1.50 12.00 1575 ' 1.88 | 538 | 26.50 .

¢ Reference American Welding
Society Specifications for proper
welding procedures.

LOCKNUTS s

HG-1060 / HG-4061 | !

| 1075115 , 1075491 : 80
{ 1075133 1075516 1.30
[ 1075151 ; 1075534 - 2.00
i 1075187 1075570 | 4.00
i 1075213 | 1075598 : 7.00 1.06 .38
L 1075231 1075614 11.00 1.26 42
] ] 1075250 | 1075632 . 16.30 - 1.50 .48
i 1 ; 1075277 ; 1075650 : 23.80 ! 1.50 1,69 55
! 1Va : 1075311 : 1075696 ; 62.50 ) 1,88 2.13 72
{ 116 ‘ 1075357 f 1075730 ‘ 72.00 i 2.25 ‘ 2.53 .84
| 134 : 1075393 i 1075776 ; 112.00 ' 2.75 3.18 1.00
! 2 j 1075419 ! 1075794 i 150.00 | 3.12 1 3.61 112
I 215 | 1075455 | 1075838 . 330.00 [ 3.88 ; 4.47 1.50
: 2% 1075473 1075856 425.00 ‘ 4.25 4.91 ! 1.62

st () TA04 The Crachu CGroun. Inic.



244

A

SEE APPLICATION AND
WARNING INFORMATION

See Pages 172-179 -

HORIZONTAL LEAD BLOCK

¢ Available painted or galvanized.
* Fitted with steel sheaves,
* Self-Lubricated Bronze Bushed.

-
et - | Resuitant- | R R
S ¥ Working.: . Wire .o~ D -
AR A N ~ 1. Load.- Rope--~-1 Welght - 3
Sheave Dlameteri- 600-S 600-5.. |  Limit Diameter - Each :
- 0. . | Painted Gaiv: .-  (tons) (n) . (tbs.) A s .

6 771899 772006 2 3 12.25 11.00 6.38 2.50 i

8 772015 772024 2% 2 21.00 13.00 8.50 .00
: 10 772033 772042 3 54 36.00 15.00 16.50 3.25
! 12 772051 772060 4 Fa 81.00 17.00 12.50 4.00
i 14 772078 772088 5 T4 96.00 19.00 14.50 4.00 i
* Ultimate load is 4 times Resultant Working Load Limit.

* Available painted or gaivanized. o ¥

* Fitted with steel sheaves.
¢ Self-Lubricated Bronze Bushed.

772202 . .
8 772211 772220 | 2ie 4 4.88 8.00 6.75 9.75
10 . 772239 772248 | 3 54 5.38 10.00 775 1 1175
12 | 772287 | 772286 | 4 " 7.25 12.00 800 | 1525
14 i 2003424 ; 2003425 | 5 ‘ ) 8.75 1400 | 900 | 1800

* Ultimate load is 4 times Resultant Working Load Limit.

Coruright © 1994 The Crochy Groun e
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6. Air Cylinder
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Tug  Gylinsee will WwoRK oMWy ON TERWRN C kO
COMERESSON ) Ty i CASE | THE RO AN 3
THR  SXAROARD  S\Zk fOR ANY [0AD

RUuse of ™E LonG: stoke (1) AT s
RECO MIMEIIABLE TO MAVE A STOP TUBE OF 4 v uues
Seleion -

PARURR ot . C - 2AVUS\AAC 2D

ZA Henuy DuTty e Cy Linose

ROD # | { szuoaen) O.D. = 134R”

Zod WO = Tyl 4 (sRwoars ) |- 14 w™HesmD
CusHiony OA EOTH ENDS ’

Yo' WG LOUUTINGS |
NPTF mOFTs

PuLl Fosee  cowsoking 10px o Fo 2,544 - (34 ->
?:‘214_10 I [4‘:’50:) > Q)]% IVER

A MM FEQuRED  FRESIURL TO MOVE THC (OAD 'V (%yp

b" 2oRE |, HD' ITROKE AND 4" ITOP TUBE (76" OF USAME STRoMZ)

sy
“ / i Iy eV ES Iz ‘o 57F$\’
p pqvars bue PReSyex . B0 sy '
MaA X | PRI ‘ - 109D ¢S
P T
~— ~ —= = = =>TO NTERLOUL /QenDTE
/’i—\ “
@_ Zwey SO ND
huméneey ¢ 320 -24v- 134750
@Q;HmaJ&&mnm
RAMER# DGEI FAIBA BI85 20
Wy 5 107 € Beacker
&) newviz v 54.85 3
hRepw #CFP3RC
@ METDUL VoLvE 315,00

paOkER 4 32%)Q250¢
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CATCHING FLUIDPOWER/ FLUIDLINE

Parker Series 2A
Fudpower Heavy Duty Air Cylinders

Side Lugs, Centerlime-Lugs
and Side Tapped N!ountings

1” to 6” bore sizes

Side Lug Mountings Envelope and mounting dimensions—
Parker Style C- - . see tables 1and 3 ZB +STROKE
(NFPA Style MS2) [ Y —4—P + STROKE ——
e —w ~—— {8 +STROKE
us ) ! l
=T S Lo Vamemmel N B 1
o Ty e Yoy i
= : ¢ Y @ “?‘-? r
@ 4 & _
E Y - + — 3 MM :
+ , E-cos l
an - ! @ e .mo‘ T DI
| = S Jr T x|
SW-— £ L sw 4 ™oLEs sw-l sy Lsud bsw
SW— T8 Lsw — x5 S + STROKE —t
Centertine Lugs Mounting Envelope and mounting dimensions—
Parker Style E see tables 1 and 3 28 + STROKE
NFPA Style MS3 Y P+ STROKE——
( y ) s —f:-———a_a + STROKE
! ———EE
13 i,—-SB I |
js] g oues | i ki
@ e ra @ A 1 6 S d T T ym 3
[ l -
i i oSt P :
s S < -
i
¢ | & ’] € : =
- s e
SWi £ -S5W W= |5y - S SW
SWl TS L L sw —xs S5 + STROKE
Side Tappad Mounting Envelope and hmunting dimensions—
Parker Style F see tables 1 and 3
e~ 78 +STROKE
{NFPA Style MS4) _ — P +STROKE
= wr———-—-—-—-- LB +STHOKE
£ ; | e EE
: |
- m 4. e ! -Q -<
E 4 E—r
ol | | -0t
of e ¥ i ——h
L ’ _]\NT THREAD . ND OEEP ‘IF |-J L —ILK
. ™ 4 TAPPED MTG MOLES L--x'r—L— SN +STR0KE—-1
Rod end dilhensions—eee table 2 “SPECIAL"
THREAD
STYLES
PARKER PARKER  —— :xL R ReaD —— -
THREAD THREAD | . STYLE 9 i Special thresd,
STYLE 4 STYLEg | CC — INFP S N 1§ B cxiension, rod
(NFPA T A Jes -1 I eye, blank, etc.,
(NFPA H v [ STYLE SF} . ] arw slea available.
STYLE SM) STYLE 1M) i )J- ) AT | e To order, spacily
b _/ J | ] ‘ rurs == _l “Style 3" ang
° T e ad AL e Live dusired
Ahqhwmmm-wummmmu shouldersd, style # rod ends are recommended througn 2° Eif;m
mmghrmmmmmmmmnmﬂm' pision rod diamowrs and styie 8 rod ends ane rpecial. furnish
diamentar rocs, LArger sizes or SDecisi md ends Are cut threecds., on larger diameters. Lise stvie 9 fOr acpications when imale dimenesoned sketeh.
Style 4 0Q SIS 418 fRCOMMENded whHiems the workpiecs - 1od nd threads ans requined. nmm-mmm4 : .

SOCUIR SgAINSt the rod Ehowiier. When the workpiece s not -+ will b supplied.




Broadview Outside lliinois Elk Grove

708/344-7272 800/826-4185 708/364-7474 9
Fax 73_8544-7357 Fax 800/826-8284 Fax 708/364-7765
] Side Lugs, Centerline Lugs
Parker Series 2A - and Side Tapped Mountings
Heavy Duty Air Cylinders Fuidpower 1" to 6” hore sizes

Table 1—Envelope and mounting dimensions

mu' X Pl e | 4 ‘ srb st | su ’ sw | ™| TS . us ADD STROKE ;

s | » N 53

L1
{NPTF} |

i |
11l % % a1 s LW | et | e | %t %l % | Mt %] % | M| M| 1%t
1 | 2 il % i 1 | 1 Vo | e | % | VA | e | Y| D % 3] 4 | 2% | %]| A
2 || %t %l %o | K| % | Va | e | % | i3 | 4 IEAEAED
2V | 3 | %l % v Dt %l Vel % | Ve | We i % | 1% ] 3% | 04| W] 2% | 2A| 3
3% (% ] % 1% % A Y | % |1 1 W% L S% | A %K % 3%
4 lal vl %l w cavul %)l % % 1% [ % | 2% ishiik| | | %
5 18 | Yl ot VMoV | e | SR % |1 | e | e | 2%l 5% | 1% [ 3% | Th | Th | 1%
6 8% | % L Wt 1 1| T | %W | W | 1 | e | Ve | 3% | A | 3% | 5% | W% | 3% | 3%

! Cushions not svmiabie on 1 bore. tOn 17 114%, 2% and 24" bore mzes. the head-end

wonly) pipe threzad 13 not (ull depth on cylinders uf-m
Wo. 2 rods. Mimimum of three fuli threads avaliabie.

* Upper surface spotinced lor socket head screws. * Mounkmg style E not avaiabie in 1° bore, Table 3—

Envelope and
Tabie 2—Rod dimensions mounting dimensions

l IOD! THREAD } ROC LXTEMSIONS AND ADD
sorg | 9D | pta, ;T ) —— ___PHLOT DIMENSIONS — r— STROKE
NO. i MM cC kx| A 1B c | o | waiNal v | w no | xs { xv | v | z»
Stiel IStelwd 49 - 00?2 :
p LS| e A | % | e 7L_J/. | % | 1% i % | Y % Yo | %6t | V¥e | ¥ | %
o b st e oM P w1 v [ o e ho i % M| et | 1'% | % | 4%
1 ‘}_l_(Sld.) ;_ WiAN TeB| W LN | % ALY Y | e | Y Yo | 1% | e | V¥ | A
1 Vool g 1 | tase [ s Th | Wi e | VB 1 Yo | 1% ! Mt M| %
Ll(Std)! SO IS I R A R T I S S R E N M S e | 1% Ve ] 1Y | 4%
2 I L O B IR W B S Lf._ 1% M Ve | 2 Th | M | 5%
! 3 1 "y-14 P06 L 1V 1499 1y ) VA Lhg 1y 1 Ul s | 1% | 5%
AL DI I B BT N S S N R . S I W B L B R Yo A e | 130 1'% | V% | SY
gy 1 VA VL] 2 2 [ % [ 1A [ 3% %] % 1w Mo | 1% Qi U% i T¥e | $%e
N B B BRI LS Y. B S A VA 2 B T i 1% ] 20| e | ST
P 4 1a1l v 1% 1 1998 1 % L VA | 2% 1R | % 1% e 2 s | 5%
sy, vl G v [ |l Y | T LW e L Y% % % " Vie | W §
v __z L7 1ven 1'/=-|z__z'/.‘tz.m T | N h% [ 1'% | V2 | 1% Va | 1A | e | M | 1%
Wi e '_I-'.i a8 v | W | % 1M Wl 1 Vo | VA [ IMel M| §%
¢ 1 a2 Tvaar |1 Laan T T o i v | % 1 1% Ve | % D] 8
L 1(S10) 5 ) L A Was 1 4 [ L o | WA e | A % ol VA | W | Y
Tt T ral e a3 [an | W | &% 0 % | % | 1% | 1% | We | Wl WA
4 |, 1 | 1% | I%JIW 1 [ 1% (19 | % [ VA 1% 1% b 1 Y| VA | D% | MW | 6%
K Wit 1zl 2 [0 [ % | 1% | % I W% | % | 1A ol 1% | P 1%} B
s b w. i1 VAl o 16U A Slie | 3% 0 B 4 i 1% Yy 1 1 W | 1% | B%
| 1(51d.) Tal_ %6 [ 1% |14 | A BNl e | % Yo | e | Ve | V| W
|2 w Wel2 22 [ 3% |y 1 I | % i3 | | % Vo | 1% | W b MW | Pa
3 LM n [ 1% 18 [ % L1 | M [ 1% | % T % | YR | DA 2WAe | 8%
50 4 MivAasr warl 2 L | % LAt [ v | 1 Yo | P % ! V% | BN
S |2 1% v ra ] e A7 | M %A ([l B | 1% Yo | M | Me | W | 6'%
| 6| A_u_:_w.-u___: nMAU_| 1 4% | | s [ 1a Yo i Ve | W | IWe | e
1 1 11497 a2 ldve | e | M | s [l | % Y| % | e ) We | 1
[ 1Sy | 1A it v _| 1% [ 19 [ | % (1 i % | Yo | e | MVe | 2% | THe
r el v [0 [am [ T [ss 3% | % |1 W % [ 0% | % | % | P
I_ | Waivaanr 1wzl or LM )% 11 | W [V | % 1% % | The | B | 3 | THe
6 | 4t 1My 2B | el % [ V% | % | 1% Y | e | e | W | T
§ e | 142 (1R 1 ja | We (4 [ % [ h 1A Va1 V% | W | WA | TV
§ 1 [2%02 | %2 [ 3% | 38 [ | W | S % A {1 Ta | V% | YA | s | NV
1 ¥4 |1 11492 [3% | e | 3 § {3% | i 7% | 0% | WA | P | 1%

B R AP I arride [ cvmd sermilambbos con B 7 b o



CF' cATCHING FLUIDPOWER /FLUIDLIME

Cylinder
Accessories

Fluidpower

Parker Series 2A
Heavy Duty Air Cylinders

R -l:C\V?- CB-—1¢\I‘ e
)

m s IO

— cE FEMALE
1 '
R l ROD
' | CLEVIS
®\%ﬁﬁ o e
' @ Order to Fit Thread Size.
CYLINDER ACCESSORIES
Parker offers a complete range of cylinder accessories to assure
you of greatest versatility in present or future eylinder applica-
tions, cos
ER= (D=
ROD END ACCESSORIES .—7 =E nruu. @
Accessories ofered for the rod end of the cylinder inciude Rod co — THREAD
Clevis, Eye Bracket, Knuckle, Clevis Bracket and Pivot Pin. CJ’D_ 1““—'1 KNUCKLE
To select the proper part number for any desired acccessory, refer Pl SR L '"““" (Female
to Chart A below and lock opposite the thread size of the rod end HCD=——Ca —ce—= Rod Eye}
as indicated in the first column. The Pivot Pins, Eye Brackets
and Clevis Brackets are listed opposne the thread size which Order to Fit Thread Size.
their mating Knuckles or Clevises fit.
CHART A
WATING PARTS MATING PARTS
THREAD | ROD EYE CLEVIS ALIGNMENT
SIZE | cLEvis (BAACKET | P | KNUCKLE!BRACKET| PIN | COUPLER CWm CB = CW
veza | Sio1 | Ta077 = 74075 | 74076 | 74078 | 144500-0105 e T
he?0 | 50940 | 63195 | 6e36s | 6o0ss | 69206 | 68368 | 144500-0107 1 ko + 004 .
w20 | 50941 | 69195 | 64368 § 69090 59205 | 68368 | 144500-0108 : * ooz
W1s | 0942 | 69196 | Gaed | 60091 | - 59206 | 68369 | 1445000112 L, o B CLEVIS
Y16 | 133784 | 69196 | 63369 | 69091 £5206 | 68369 | 1445000112 T T
14| 50943 | AB5361 | 68370 | 69092 69207 | 68370 | 1445000114 L ] - . BRACKEY
14 | 50544 | ABS3S) | 68370 | 63093 §3207_] 58370 | 144500-0118 "—E—“—' C c A— FOR
Ta | 133285 [ABS361 | 68370 | 69033 | 69207 | 6A370 | 1445000116 KNUCKLE
11z | 50848 | 69188 L 6B371 | 60094 | 69208 | 6A3TT | 1445000120
%12 1“;_& £9138 58371 59004 £9208 BA3TY 144500-0120 Order to Flt KnuCkle'
Yol | 5046 | ABS362_ | 68372 | 69095 | 63209 ] 68372
1%-12 50947 Aasaaa 1 58373 9096 | 53210 £9215
1%-12 susg_Amsa 158373 | 69097 1 €9210 | 69215
212 50945 ‘35-35‘ | 6RIT4 53098 | f9211 64374
w12 | 50950 | AB5055 | 68375 | 60099 | 89212 | 68375
2ve1z | 50051 | ABS3ES [ 68375 | 69100 | 59213 | 69216 |  Consun l-ca-‘
12 | 60952 | 73s38 | rasas | 73536 | 73542 | 73545 |  Faclry R " oo @
awtz | 50983 | 73839 [ 7asa7 | o7asay | 73sa2 [ 7354s e o bR
412 | G09S4 | 73539 | vasd7 | 7isas | 73543 | e21m ~ [ '—l_' MOUNTING
4512 = = = 13430 | 73044 | 73547 -
B PLATE
NOTE: For economical scoessory selection. it is recommended that rod end i i?_;——n—-i OR
style 4 be specified on your cylinder order. E-
Amwﬂmmlmm NFPAWWNFPNTJHBR\ ‘W “E BRACKH
NFPA recoOmmended SInoard (luid power

SRS NS INCUSLIEY fyDee. Parker mooun ne mnuru n Apri, 185 Eye hncuu
uwmmwmmuunmmm ch MerleOns and wil o

WiErChanQs wnth the NFPA . For

necessaniy
DAACIME OF MOUNDNG Piates CONBL Drawing # 144805

ACCESSORY LOAD CAPACITY

The various accessories on Pages 30 and
3t have been load rated for your con-
venience. The ioad capacity in lbs.
shown on Page 31, is the recommended
maximum load for that accessory based
on a 4:1 design factor in tenston. (Pivot
pin is rated in shear.) Before specifying,
compare the actual load or the tension
{pull) force a1 maximum operatng pres-
sure of the cylinder with the lcad capac-
ity of the accessory you plan to use. if
load or pull force of cylinder exceeds
load capacity of accessorv. coonsult fac-
1ory

style is Clovis Bracket P/N T4076.

©h OWar STyie ey

MOUNTING PLAYES
Ié&uummg Flates for Style cylinders. select from the Mounting Plate

B-and Style BC..(clevis. Selection Table. See_Chart B at lower left.
mounted) cylinders are of-
fered. To select proper part
number for your applica-
tion, refer to Chart B below.

1. When used to mate with the Rod Clevis. select
from Chart A.

2. When used to mount the Style BB or BEC

{ @_ 00
ud PIVOT PIN

CHARTB
MTG.
PLATE SERIES “2A"
Part No. Bore Size
74078° 1
69185 1%, 27, %"
63198 3v-, 4", 5"
A 85381 8,7, 5
9198 1w
A 85382 12
4 55383 14

1. Pivot Pins are furnished with Clevis Mounted
Cylinders as standard.

2. Pivot Pins are furnished with {2) Retainer Rings.

3. Pivot Pins must be ordered as a separate item

' *Mounting piate for 1* bore singie lug BC & BB cylinder mounting

if to be used with Knuckles. Rod Clevises. or
Clevis Brackets.




Broadview

Outside {llinois

El

k Grove-

708/344.7272 £00/826-4185 708/364-7474 31
Fax 72[344-7357 Fax 800/826-82384 Fax 708/364-7765- -
Cylinder :
Accessories
Femaie l )
ST2Z211 | 50840 | SOBM1 | SOOAZ | 133254 | COBAD | SO044 | 132208 | 50049 -| 50950 | 50989 S0053 | 50084
A e | % | % | th | Th § % | th | T ENEEET TN M
c8 L] % Y% 1% % 1% 1% % 2 2 2% 2% 2% 3 3 3 4 " 4%
CD She % % % Y, 1 1 1 1% 1% % 2 2 % 3 k| kTS 4 4
CE T%h 1% 1% 2% P | 2% | 2% | % P i % 5% 5% 8% &% 6% Th (3% |8
cw S % ] 5 % % 3 ¥ 1 1 1% 1% 1% 1% 1% 1% 2 %I o
ER Pl % % % Y% 1 ] 1 1% % 1% 2 2 2% % % % [] 4
KK Shedd | A2 | %20 | %18 Y16 | At 1-14 | 112 | 112 | 1%12 | %92 | VA-12 12%12 | 2%12 E2%-12 {3%-12 |1 9%12 | 412
carinmigs | 0 | @0 | wo | vam fore | e [ e | woe | ;o | w0 | eew | e | wan | sexo | wm | oo | s | mewe |zow
K ie Part # »
74075 | 49000 | 49098 | oA00) T 49007 | (A% | 49004 | 49095 | 4909 | 49097 | $9098 | 49099 | 49100 | 73534 | 73N | 738 | 7am
A % L% % 14 T1a L 1% b 2 [ %] 24l 3 | 3% | 3 1 3% | 431 s [ skl o4
CA 1 V1% | 1A he | 1% ! MW | 1A ol 2Al 8 I Al Al %M 1% 1Ml YA
CB Te 1 Ye i % Va |t . 1A z M| M DA 1 1Y el 4 [ 5
D B | A | Wl 1% | 1% 0 7 1 2 1 MMt 3} 1 13| YA [ 4
ER Wa | e b M 1A A 1% | Y | D ] PRl P M 4] A T B | B | S| §'%e
KK Yl | T-B | A48 0 %6 | W-db 1 LI |12 142 V%021 17421 2% 22| 2% 421 3% -2 1 3%z 492 | i
carsey a7 ] 00 f 500 s7o8 200 | 13000 1 21700 | 33500 | 4so00 | S3800 | rs000 | 8700 1 110000 | 123300 ¢ 161300 * 217300 | z73s00 | 30es00
Clovis brackat far Knuckie Port Number
74076 ) YOS e w7 [ ] oY | M M AN | WYY | 73542 73543 | Ja54a
CR W oy 1% 1% 2 RV B T ity |5
cD s ) ¥B o1 Po1% 0 1% 0 2 g 10 1A [
cw % Vy S0 Y% | 1 1 1% i1 1A 1% W . 2 : 2
DD e P T 1 Vo | 1 I Wy 1A b 1% VA | 1% 1 1'% e | Ve
E 1 W, S5 1 8. | a1 ap 1234 2% | 1% 21 194 1% M
F Y V4 % % | Yo & 1 1 1 1M 5% | 1'%
Ft 1 Wy 1 1 i 334 [N o | & 6 1 Bl A, | 1'%
LR % ¥ W 1% | 2 A A Wy 0 [ s | s} sy
M % Yy YoV 1 14 1% % I 4 4 v 4
MR Y2 ‘4 P 4 | 1% % DB¥n | Wy 0 1% W W4 % 1
R 175 1% 1 in 435 5.3 150 40 [ 940 9.48 940 1 1200 1378 13.15
Cl!lé#tn us_e i 000 |

fys Brechat and Mounting Plate Part Numbaer
18017 - WM . ANSIST s319e ASSIEZ | AB5363 | ANS34 ABS3ES 73538 73530
CB Y % W | e b 2 R EEEE 3 [ %
CD ¥ a Y i 1 ! I 11, i 2 AL 3 14 4
oD ' iy Y i Mm y Bl | e | Pl Vil 1'% 1%
E 1Y 14 Ia [ 5 6z P boat, a9, 1% Wh
F % % i YW ™y i i [UA R 1w 2 1514 "%y
FL [ % | % | 2% 3 T 4 o, 5, e % |
LR % Y W | 1h 2%, N 3 30 [ [ |
M % Va w1 1w, v, ' 2 | o 2, 1% ‘1
MR ) " % | A M, | 3 2, [V % |
R 1.7% 18 | 1% 325 182 4% o En i 658 750 1.0 1.8
APty Las 1700 | 10500 | oaum e | smem ! oo | sem 121900 7400 50
Pivet Pin Part Number
JIOTR | A24E ; MM | GRITE | GRNN | 4ANIT | WASZ3 | #vIES | GBI | eAMS | evrte | 73548 | amml | 7asar
cD A4 e L % 1 1% | 134 F] 2 M4 3 3 W4 4 4
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7. Fra;g Design, Stress and Deflections Analysis (ANSYS F.E.A. by Ang Lee)

Summary

Bending Allowable Stresses, Weights, and Lateral Load.

Members Identification.

Member 1 - Loading, Bending, Compression, Combined, Concentrated
Loads.

Members 3 & 4 - Loading, Bending.
Member 2 - Loading, Compression.
Member 5 - Loading, Bending, Concentrated Loads.

Members 10 & 11 - Loading, Bending, Compression, Combined;

Frame / ANSYS / F.E.A. (by Ang Lee)
Members 10 & 11 - Concentrated Loads.

Lead Block Bracket - Top Plate and Triangular Plate
Welds

Anchor Bolts

Note: For members 6,7,8, and 9, see analysis of member 2.

For members 12 and 13, see analysis of members 10 and 11.
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FromrAng Lee .- Les
To: R.Silva

Subject: Calculation result for the case with 10% horizontal load
Date: March 15, 1995

Here is the calculation resuit for the case with 10% horizontal load
(-X direction):

Maximum Stress : 17,000 psi
Maximum deflection: 0.716"

Maximum moment:

Mx=23,834 Ibf-in
My=0.11e6 Ibf-in
Mz=54,822 |bf-in

Maximum Force:
Fx=4,118 Ibf

Fy=1,065 Ibf
Fz=2,175 Ibf

e mma e EmE W A S A S e om o E oW E OB W S m OE WM S S M oEeW O omom o

Note: X-Y-Z direction is based on the element coordinate
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caxkexx File : bracket
cxx*** Analysis: bracket

/prep7

/tit,triangular_bracket

acei,0,-1,0 . x*#x4«*x*x y acel (g): F=ma, F=ibf & m=ib =) a=1!
crx*x**x* constants

E=29e6 *xx%xxx Steel: E=29000ksi
n=0.3 xxxxx* Steel: nu=0.3
t=1/2 *xx%sk thickness
d=0.283 xxxxxx 0.284 Ib/cuin
a=3,375 *»*x%x%% height

=6.75 xxxxx%x [ength

c=0,25 *xexsxx |ip

d=0.25 *xxxxx corner clearence
11=3700 *xxxkx |oad 1

12=3700 «xx*x*x* [oad 2

cenxskx Element

et,1,63

mp,ex,1,E

mp, nuxy,1l,nu

mp,dens,1,d

r,1,t

ckxxxxx X-Y Keypoints

k,1,0,0,0

k,2,b, (a-c),0

k,3,b,a,0

k,4,d,a,0

k,5,0,(a-d),0

a,l1,2,5

a,2,3,4,5

cxxxxxk Size of elements
esize, (b*x0.05)

crxx*x*x% Area to mesh
type, 1

mat,l

reai,l

amesh,al |

cx*x*xx%x* Constrains
nsel,s,loc,x,0
d,all,ail,?

crxxxxx |_oading
nsel,s,loc,y,a

f,all, fy,-(11/21)

cr*x*xx*x nsel,r,loc,x, (b/2)
f,all,fx,-(12/21)

crxxxxx Select all
aillsel,all

crxxxxk Save model files
save :



. Newos ’ ‘ |

Te WELDS Will ee FiWler | AL ARROUND . A@U;\u_\/ MOST VeRTVA
Wwios ARk 7arnal. Tevereaton GRooE i, Ik RIMOT)is K,
ML OTER wWeDs 0N TUBS ars UK

ToiuT O - @ (oesitey ALOR e TO MSD N -1,1.9,0)

Aloua e SR 0.3Fw . O3x 59 . VT4 ks
/Qﬂ BT T sweag - VD4 e (s usum@)
SO Twa \7T4 ks -

fxoxla
\ .. 30 Assonnins ¢ R
‘ —~loap svenwy SASTRIBUTED $ETycEN
: ' - l Z Tuses
! [ 1 . ; — oLy (puaedED (FUWL nomenT
2oxdrh ] i¥ wyYEL o)
) Sene
s« 2700, . 94264k
2. 2
ﬁ‘Umg s
2) BeNDivCe
M. (PL/8) . (2700 (1) oy Me 22,126 fb-inn .
?) 2.3

2) Yegpermies
WNelo lenomm: 12,15
Ineecin Mot 53.89 wmtim =2 (&)

4) Sremses

]

Teyinge /8" ( Minimom gecomucuned Sz For 4" ik PiaTe )
S5 Theroer - 0. Q8Q°

A =(5.18)(0.033) « 1.33G jm? > 4. (09825) /1228 , 0.6% kst
Tcz= 63.9% « (00%8) -5.65 m* o sz(23.125)-3/5.@542.2%' |

g. ‘]%V“W 2y Re123V ks < 17.4 ksl => QK

0: /3 Finet weas s OK



LEXD Blow SRaumeT Welss.

2Ty . 0(59) . \T4As
P)hoviRe s 84{; A X SN

SO FW = \4\4’“

) e
Fg, 20 ., ,BS0OL%.
2

2) e Nz
w. P2/ - c%noozm‘/@ o M A28 1 Sian
2 . |

e l
L Wels [=ueTu = |OY4
—— Y~ ‘
T }3/8 dvermin Moment @ 2172 imYin

a L2243
i Ly

2,43

4) Sweses -

TG Y160 L iMum RECOMMENDED FOR Yz! )

Trpoar - 0. D547

A= (0.229)(0.254) .2 6hlmt 2> Jv-DBks
Te=025802172) = 0763 it o b= 2 9ks
R:WQQ;&Q&Q& < 4.4 hs > OK_

1s0 4o Huer welo 1S Q_lé




AUCKOR BOLTS

"

HiLm . HSL - R M9/20 5 lonerke L—’f«w%&’r ZpOO(& =

AULDWARL LOADS ° | Tomwion \7-80 Lo
ﬂ $en 1,920 90

Maximum TOTAL W mR : 6050k => K

Nuesr of ANceor Rolrs; 10 .




HSL Metric Heavy-Duty Expansion Anchor

Retiabie heavy-duty anchor for heavy/dynamic loads
'Product Details |
Hilti HSL Heavy-Duty Anchor

Minimum
embedment mark Expansion sleeve

11 5 i e o b | - o —

Plastic cotiapsible section
Bolt Washer Slesve with anchor rotation prevention

Hilti HSLB Heavy-Duty Anchor with Torque Cap

Red setting indicator

! Three accurately sized shear
H i pins are provided in ihe red
" TR indicator cap. On applying the

required tightening torque

#1 with an ordinary wrench, the

, redindicator cap shears off.
The green seal on the bolt
head which appears indicates

that the anchor has been
tightenea properiy.
Hilti HSLG Heavy-Duty Anchor with Threaded Rod
=
' "t HC =
' < ~  The thickness fastened, PT,
E 5 and the stand-off, A, can be
T varied. (Extra-long versions
=, are availabie through speciais.)
Advantages
High Loading Capacity
Force Controlied Expansion
Reliable Pull-Down of Part Fastened
Suitable for Dynamic Loading
Suitabte for Tension Zone
No Rotation When Tightening Bolt or Nut
Bolt/Rod Material
HSL-R/HSLG-R: Stainiess Stesl Type 316 HSLB/HSL/HSLG: Steeltomin. UTS of 116 ksi
UTS min. of 101.5 ksi Yieid of 92.8 ksi
Yield of 65.25 ksi Zinc piated to min. 5 um

fala)



HSL Metric Heavy-Duty Expansion Anchor continued

HSL Metric Instatlation instructions

1. Drill & hole weth th presohbed
| Hilti rvitrie bit. Note: the HSL can
ba instalied In & DOTOMIess hoie.

2, Cigan the hole using & biow-

I.Tmbﬂﬂmtﬂm

out bulb of COMPrasesa &7, spicriiad tOrque, using &
toraue wranch.
Note: When using an HSLE
anchor no torgque weench i
requirad, Tha 1IGUE CED SHMErS
off at the speciiiad tonue value.
HSL Metric-Ultimate Loads
1
5 Ultimate Loads (lbs.)
L
Anchor bedment ! .
Dlameter Emoepth i Concrete Strength (psi)
(mm) . 2000 3000 4000 | 5000 6000
. . 1 . 1 . ] R R
iTension| Shear |Tension| Shear Tensioni Shear {Tension| Shear Tension| Shear
M8 65 | 4480 &§700 s{ss 7520 5870 8345 | 6545 8610 7220 8880
M10 75 | 8070 | 11745 7285 | 12480 8500 | 13220 ! 9700 | 13960 | 10900 | 14700
M12 80 | 7880 | 16245 | o560 1 17570 | 11240 | 18800 | 12920 | 20380 | 14800 | 21875
M16 105 | 14700 | 28135 | 17450 l 30890 | 20205 | 33640 | 22960 | 36390 | 25710 | 39140
M20 130 20600 l 33000 | 23050 ! 39010 | 25500 | 45020 ! 27975 | 48110 | 30450 | 51195
| 1 \ | . 1
M 24 155 © 23500 | 48000 | 28945 | 55310 | 34300 | 62615 | 39835 | 68750 | 45280 | 74865
HSL Metric-Allowable Working Loads
Aliowabile L.oads (Ibs.)
Anchor Embedment |
Diameter Depth : Concrete Strength (psi)
(mmy} 2000 3000 4000 | 5000 6000
Tension| Shear |Tension| Shear Tensioni Shear iTension| Shear Tension| Shear
I T
M8 65 1280 1920 1480 2155 1680 2380 | 1875 2470 2070 2545
M10 75 1740 3365 | 2080 3580 | 2435 3790 | 2780 4000 3128 4215
M12 80 l 2260 4655 | 2740 5040 | 3220 5420 l 3700 5845 | 4185 6270
M16 105 I 4215 80685 | 5000 8855 | 5790 9645 6580 | 10430 7370 | 11220
M20 130 l 5905 9460 | 6610 | 11180 | 7310 | 12805 8020 | 13730 8730 | 14675
M 24 155 | 6735 | 13780 | 8300 | 15855 | o850 | 17950 | 11420 | 19720 | 12880 | 21480
Note: Datintion of Meiric Thread size (mm: not hole diameters  Example: HSL-GR M 12125
nomenclature — no letter — carbon steel {see Specification Table on previous page) This is a stud HSL anchor. The anchor material
A — stainiess steel ‘ is type 316 Stainless Stesl, The thread sizeis 12
N — siot at rod end Maximum tastened thickness (mm) mm and this Anchor can atach up to a 25 mm
HSL-GA M 12725 no ietter — bait thick plate.
Heavy Duty B -~ torque cap
Expansion Anchor G —stud

a2




Engineering Note #

Research Division MSD EN -1.1.1.9.a
Mechanical Support Department

# Fermilab
-

Date: March/29/1995

[ Title | 5-M.A.W. - Fillet Weld Sizing Criterion |

Author(s) [ Rafael Silva, Ang Lee and Don Michall
Reviewer [ Zhijing Tang
Key Words | Fillet, Weld

Abstract/ | Conservative criterion for sizing shielded metal arc fillet welds.
Summary :

1. This is a conservative criterion for structural shielded metal arc fillet weids: if the
resulting analysis is too conservative, or if different sizes are required for any other
reason, you may consult the proper codes and/or use F.E.A. Welds are sized
conservatively and according to AISC/ASD, 9t ed. It should only be applied in
conjunction with sound engineering analysis and judgment. It should not be used
for pressure vessels, lifting devices, or anything else not covered by the AISC
code.

2.°The allowable stress is the smailest of:

* 0.3 Fu of base metal (see Comm:. J, J2.4, p. 5-164 and 5-165);
~* 0.4 Fy of base metal, if h/tw<380/ JFy, otherwise see F4, p. 5-49 for
allowable shear stress.

3. Limitations:

T m M
T<1/4 1/8 t
1/4<T<1/2 3/16 t-1/16
1/2<T< 3/4 1/4 t-1/16
34<T 5/16 t-1/16
Where:
T = Material thickness of thicker part joined (in) : e

t = Material thickness of thinner part joined (in)
m = Minimum leg size of single-pass fillet weid (in)
M = Maximum leg size of single-pass fillet weld (in)

4. Pick a fillet weld size (in 1/16" increments) and select the proper length.




5. The effective length is taken from the shorter edge of the fillet weid.

6. The throat is the teg size times 0.707.

7. The effective area (except in holes and slots) is the throat times the effective
length. '

8. Check the strength of the fillet weld. The resultant stress R from the

combination of shear (Rsx, Rsy), tension (Rtx, Rty), and the components derived

from eccentric loads, has to be smaller than the allowable stress caiculated in item
2 above. '

9. If eccentric loads are present, use the vector analysis (see "Altemative Method

1 -

Elastic®, p. 4-72).

Calculate the inertia moments per width of the weld (in4/in) as if the center
lines of the welds were relying on their inner edges. Then muttiply by the throat
(in) to obtain the inertia moment (in4).

When the load is in the same plane of the weid group, calculate the moment
M, determine the centroid Xeq, Ve, and the polar moment of inertia of the fillet
weid in relation to its centroid Ip. Then:

Rmx=(MXe)/Ip & Rmy=(M.yg)/1p

R = +/(Rmx + Rix + Rsx)? + (Rmy + Rty + Rsy)?

When the load is not in the same plane of the weld group, calculate the
moments (Mx, My, Mz), determine the centroid (Xeg, Veg: Zeo), @and the moments
of inertia of the fillet weld in relation to its centroid (Ix, ly, 1z). Then:

Rmx = (MX.Xcq) / IX, Rmy =(My.yeg) /ly & Rmy={Mz.zy)/Iz

R = /(Rmx + Rtx + Rsx)? + (Rmy + Rty +Rsy)? + (Rmz + Rtz +Rsz)® |



# Fermilah

To: Joel Misek Chair, KTeV Mechanical Safety Committee

From: Ron Cumier Z J

Subj: KTeV Vacuum Window Safety Shield (VWSS)

Joel,

This note is a follow up to our phone conversation of 2-3-93. A few words of explanation first.
The (VWSS) is a large plate which is positioned over the 1.8m thin vacuum window when personnel are
in the enclosure. It is intended that the (VWSS) prevent accidental rupturing of the window and slow

-down the rush of air if the window were to rupture,

We are trying to understand the operational requirements of the (VWSS) and turn to your

committee for guidance. We have an existing large volume vacuum system and 1.2m thin window, which
“has a (VWSS) as part of E-799 which operated in m-center. This (VWSS) is being handled procedurally

where the first person entering the enclosure would manually position the shield over the window. An
alternative plan would have the (VWSS) become part of the interlock system, where if a key were removed
from the keytree, the shield would automatically cover the window.

The operational requirements will determine, to a large extent, the parameters and how this
equipment is designed. Would you consider reviewing this very important question?

Thanks,
Ron

cc: D.Jensen
R.Ford
T.J.Sarlina
D.Pushka
A Stefanik
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