classroom

THE TRAVELING CIRCUS AS A MEANS OF
INTRODUCING PRACTICAL HARDWARE

DONALD R. WOODS, ROBERT W. DUNN,
JOSEPH J. NEWTON AND

DONALD J. WEBSTER

McMaster University

Hamilton, Ontario, Canada

AT THE AICHE NEW YORK Meeting, 1967,
Dr. Charles Littlejohn of Clemson described a
procedure for introducing his students to hard-
ware. He had a sectioned display box and each
week he put some piece of hardware into each
pigeon hole and asked his students to familiarize
themselves with each during the week.

We, at McMaster, found this idea to be attrac-
tive and have used it since then to complement
our fourth (and to a limited extent our third)
year’s activity. The particular hardware about
which we feel all engineers should have some
knowledge is shown in Table 1. The mechanics of
the approach follows. About every two weeks we
display some of the hardware given in Table 1
in one of the fume hoods in our laboratory. About
20 items are displayed at a time. Each item is
numbered as in Table 1 and each student is given
a copy of Table 1. A slide-tape show providing
details of some of the hardware is available in a
nearby resource center. The students are expected
to handle the hardware, take it apart, and to-
gether with the help of the slide tape show and
selected books ([1-4] to give themselves 'a working
knowledge of the specifications, the principles of
operation and the application of each piece of
hardware. At the end of each two week period
the students’ knowledge is tested.

Some example questions are:

e For the pitot probe, draw a diagram and clearly identify
the parts. Two pressures are measured; show the loca-
tion of the leads from these two measurements and
indicate which pressure is the higher. Differentiate
between a pitot probe and an impact probe. How would
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(left to right) select items for the travelling circus.
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TABLE 1
The Traveling Circus
TRANSPORTATION:
Valves: 1. gate; 2. globe; 3. ball; 4. butterfly;

Fittings:

Pumps:

5. diaphragm; 6. needle; 7. check; 8. back
pressure; 9. safety relief; 10. solenoid;
11. pneumatic; 12. control; 13. regulating.

14. nipple; 15. union; 16. bushing; 17. tee;
elbow (18. 90°; 19. 45°; 20. street); 21.
reducer; 22. cross; 23. male connector;
24. female connector; 25. swagelok
fittings for tubing.

26. centrifugal; 27. screw; 28. MoynoR;
29. magnetic; 30. vacuum; 31. recipro-
cating piston; 32. diaphragm.

MEASURING INSTRUMENTS:

Flow velocity :

Pressure:

Particles:

Shop:

Energy flow
Temperature:

33. pilot tube; 34. impact tube; 35. velo-
meter; 36. anemometer; 37. rotameter.

38. Bourdon pressure gauge; 39. com-
pound gauge; 40. McCloud gauge; 41.
pressure controller; 42. orifice plate; 43.
sonic orifice; 44. manometers (44. micro;
45. slant; 46. vertical).

47. coulter counter; 48; microscopic; 49.
Zeta meter.

50. dividers; 51. inside/out calipers; 52.
odd leggs (hermofrodites); 53. scriber;
54. square; 55. spirit level; 56. center
punch.

57. thermocouple; 58. heat flux meter;
59. potentiometer.

TOOLS AND CONNECTORS:

Wrenches:

Cutters:

Screw drivers:

Bolts:

60. onen; 61. socket; 62. box.

63. tubing cutters; 64. hacksaw; 65. tin
snips.

66. Robertson; 67. Philips; 68. slot; 69.
files; 70. tube benders.

71. coach or carriage; 72. lag, machine;
(73. hex head; 74. allenhead; 75. flat
head) ; 76. stove bolt; 77. rawlugs or ex-
panders.

UNIT OPERATIONS:

Heat exchanger:

Steam traps:

Miscellaneous:
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78. shell and tube; 79. bubble plate; 80.
sieve and 81, floater plate; 82. intallox
packing.

83. strainer; 84. centrifix separator; 85.
bucket; 86. thermostatic; 87. ball; 88.
thermodynamics traps.

89. rupture disc; 90. hydrocyclone.

you calculate the local velocity from the data output,
namely from the pressure differential? What correc-
tion factors would you make in your calculations or
what precautions would you take in the experimental
use of a pitot probe?
For a pitot probe, how might one use a pitot probe or
the principles thereof to measure the gas velocity in
a dust laden stream?
For valves, draw a diagram and clearly identify the
parts to distinguish between a globe, gate, butterfly,
needle and ball valve.
If the “arrow” showing the direction of flow is not
marked on a globe valve, how would you tell which
way the flow should go through the valve?
If one is pressure testing a system by spraying soap
solution on the joints and looking for bubbling, what
often overlooked part of a gate valve-pipe network is
likely to be the source of the leak?
If a globe valve is to be used for the inlet and outlet
pipes to a batch vacuum receiver, why might the
globe valve be installed “backwards’ on the inlet lines?
For thermocouples, draw a diagram of a measuring
copper—constantan thermocouple system and clearly
identify the location of the potentiometer and all the
parts necessary to make the system work, Where
would you look up the “best” choice of materials to
use in a thermocouple to measure the following temper-
atures:

—100°C; 5°C; 200°C; 500°C; 800°C; 1000°C;
What criterion does one use in choosing a thermo-
couple? A colleague of yours plans to use boiling water
as the reference temperature. What do you think about
his idea?
For fastners, draw a diagram of a machine bolt, stove
bolt, lag bolt, and carriage bolt that clearly differenti-
ates among this? In each of the foregoing, mark on the
distance that is meant when we identify a bolt as
3/8” x 3”. If your girlfriend’s Dad is building a wooden
deck, what type of bolt would you recommend he use
to fasten the 2 x 6 joists to the 4 x 4 posts?

This procedure relieves the necessity of spend-

ing classroom time discussing these features and
gives the students flexibility in becoming ac-
quainted with these hardware details. The ap-
proach is popular with the students and has been
nicknamed by them ‘the travelling circus” because
of the variety and changeability of the display. O
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