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October 18, 1966

SUPERSEDING
Fed. Spec. GGG-T-661a
December 9, 1953

FEDERAL SPECIFICATION
TRAMMELS AND TRAMMEL POINTS

This epecification was approved by the Commisgioner, Federal Supply Serv-
ice, General Services Adminiotration, for the uce of all Federal agomcies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers tram-
mels and replaceable points used by machin.
ists, toolmakers, and sheet metal workers for
genera! shop usage.

1.1.1 Federal specification covorage. Fed-
eral specifications do not cover al} varieties
of the commodity indicated by the titles of
the gpecifieations, but include only those gen-

erally used by the Federal Government.
1.2 Classification.

1.2.1 Typcs, classes, and styles. Trammels
and replaceable peints shall be of the follow-
ing types, classes, and styles, as specified
(see 6.2) :

Type I—Trammels, with extension steel
beam.
Class A — Adjustable, solid points.
Class B — Fine adjustment.

Type II—Trammels, without beams.
Class A — Adjustable, solid points.
Class B — Fine ndjustable points.
Class C - Nonadjustable solid points.

Type [11—Replaceable points.
Class A -~ Scriber points.
Class B — Caliper legs.

Style 1 — Small,
Style 2 - Large.
Class C - Ball points.

2. APPLICABLE DOCUMENTS

2.1 Specifications and standards. The fol-

lowing gpecifications and standards, of the
issues in effect on date of invitation for
bids or request for proposal, form a part of
this specification to the extent specified
herein:

Federal Standard:
Fed. Std. No. 123—Marking for Domes-
tic Shipment (Civilian Agencies}.

{ Activities outnide the Federnl Government may
obtain copics of Federnl Specifications, Standords,
and Handbooks os outlined under General Informa-
tion in the Index of Federal Specifications and
Standards and ot the prices indicated in the Index.
The Index, which inclodes cumulative monthly sup-
plementa a5 fssued, is for sale on n subseription
basis by the Superintendent of Documents, U.S,
Government Printing Office, Washington, D.C.
20402,

{Single copies of this specification and other
product opecifications required by activities out-
gide the Federal Government for bidding purpcaes
are available without charge ot the Genernl Serv-
ices Administrotion Regional Offices in Boston,
New York, Washington, D.C., Atlanta, Chiecago,
Kansas City, Mo., Dnilas, Denver, San Franciseo,
Los Angecles, and Seattle, Wash.

(Federal Government activitien may obtain copies
of Federal Specifications, Standards, and Haond-
books and the Index of Federn]l Specifications and
Standards from established distribution points in
thelr ageneiea.)

Military Specification:
MIL-H-15424—Hand Tools; Packaging
of.

Military Standards:

MIL-STD-106—Sampling Procedures
and Tables for Inspection by Attri-
butes.
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MIL-STD-129—Marking for Shipment
and Storage.

(Copies of Military Specifications and Standards
required by contractors in connection with apecific
procurement functions should be obtained from the
procuring activity or as directed by the contracting
officer.}

2.2 Other publications. The following doc-
ument forms a part of this specification to
the extent specified herein. Unleas other-
wise indicated, the issue in effect on date of
invitation for bids or request for proposal
shall apply.

National Bureau of Standards
Handbook:
H28—Screw-Thread Standards for Fed-
eral Service.

(NBS)

(Copies may be obtnined upon application to the
Superintendent of Documents, U.S. Government
Printing Office, Washington, D. C., 20402.)

3. REQUIREMENTS

3.1 Illustrations. The illustrations herein
are descriptive and not restrictive and are
not intended to preclude the purchase of
trammelg and trammel points otherwise con-
forming to this specification.

3.2 Materials. The materials used in the
construction of trammels shall be as herein-
after specified. Where materials are not
specified, they shall be of first class quality
and entirely suitable for the purpose in-
tended.

3.3 Screw threads. Screw threads shall be
of fine pitch or lead in accordance with
NBS H28.

3.4 Hardness. Trammel points shall be
heat treated in such a manner as to obtain
the best overall characteristics of the steel
used. Types I and IT scriber points, and type
III, class A scriber points shall he hardened,
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and capable of passing the practical-uge test
specified in 4.4.1.

3.5 Finish. All trammels, tramme] points,
and steel beams shall have either a natural
polished, nickel plated, chrome plated, black-
oxide, or black wrinkle finish.

3.6 Marking. Trammels and trammel
points shall be marked in a permanent man-
ner with the manufacturer’s part number
and name or trademark of such known char-
acter that the source of manufacture may
be readily determined.

3.7 Type I, exiension sieel beam trammels,

3.7.1 Class A, odjustable solid points.
Class A trammels shall consist essentially of
a pair of trammel heads, locking nuts, two
solid scriber points, and a solid or sectional
steel beam, Type I, class A trammels shall
be similar to figure 1.
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FIGURE 1. TYPE ], class A, extension steel-
beam trammels, adjustable solid points.

3.7.1.1 Trammel heads. Trammel heads
(slides) shall be of steel and so designed that
they will fit neatly on a steel beam con-
forming to the diameter shown in table I.
The head shall be provided with a friction
spring or other means to hold the peint in
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position when the locking nut is loosened.
The point and head ({slide) shall be held
firmly at any position within the adjust-
ment range by a single locking nut.

TaBLE 1. Steel beam dimensions for typs [,
clasges A and B trammaels

Length of Number of
Dinmeter of beams beams aeetions

inch fnches

7/82 0 1
18/64 14 1
65718 10 1
5/16 14 1
6/16 20 1
5/16 28 2
5/16 42 3

3.7.1.2 Locking nuts. Locking nuts shall
be of steel and internally threaded (see 3.3).
Locking nuts shall be knurled on the periph-

ery.

3.7.1.3 Points. The two scriber points for
type I, class A trammels shall be tool steel
hardened as specified herein and finish

ground. The points shall have an oblique

cone point, the end of which shall be in line
with one side. The opposite end shall be
knurled for not less than 1/2 inch. Points
ghall be of 7/32-inch diameter and not less
than 5 nor more than 8 inches long. (The
trammels provide a fine adjustment by
loosening the locking nut and rotating the
point(s) slightly.)

3.7.1.4 Beams. Beams shail be of steel rod,
with a flat to prevent heads from turning
when clamped in position. Beams shall con-
form to the dimensions shown in table I.

3.7.2 Type 1, extengion slesl beam lram-
maols, claga B, fine adjustment. Type 1, class
B trammels shall be of a precision type and
consist essentiaiiy of a pair of trammei
heads, fine adjustment attachment, a pair
of scriber points, and a steel beam. Type I,
class B trammels shall be similar to figure 2.
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FiGURE 2. TYPE I, class B, extension steel-
beam trammels, fine adjustment.

3.1.2.1 Trammel hcads. Trammel heads
for type I, class B trammels shall be sub-
stantinlly similar to figure 2. One head shall
consist of a shaft having a hole to fit neatly
on the steel beam and & chuck for holding
points. A locking nut with a knurled grip
shall be provided for holding the head se-
curely on the beam. A spring friction device
shall be provided to hold the head in pesi-
tion when the nut is loosened. The other
head shall be similar, exeept that a fine ad-
justment clamp and adjusting screw shall
be attached.

3.7.2.2 Chucks. Chucks shall be of such
design as to grip and firmly hold the points
at any position within the adjustment range.
The chucks shail be knurled on the exterior
surface.

3.7.2.3 Locking nuts. Locking nuts shall
be knurled on the periphery.

3.7.24 Fine adjustment clamp. The fine
adjustment clamp shall consist of a yoke to
accommodate a fine ndjustment screw and
nui. The ciamp shali be made to Tit neatly on
the steel beam, nnd be provided with a lock-
ing screw for holding the clamp firmly in

position. Clearance between the yoke and
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bearing surface of nut shall not exceed 0.005
inch.

3.7.2.5 Fine adjustment screw and nut.
One end of the screw shall pass through the
yoke of the fine adjustment clamp and the
nut located in the yoke. The other end of
the screw shall be attached to one of the
heads. The screw shall provide a fine ad-
justment of not less than 3/8 inch. The nut
shall be circular in shape and knurled on
the periphery.

3.7.2.6 Points. Type I, class B trammels
shall be furnished with two scriber points
which shall be of a good grade tool steel,
hardened and ground. They shall have a
straight shaft with one end uniformly tap-
ered for approximately 1 inch to a sharp
point. Points shall be not less than 3 nor
more than § inches in length. When speci-
fied (see 6.2), a pair of small caliper points
shall also be supplied.

3.7.2.7 Beams. Beams shall be in accord-
ance with 3.7.1.4.

3.8 Type II, trzammels without beams.
Type II trammels shall be furnished without
beams and shall be suitable for fastening to
a wooden beam.

3.8.1 Type I, trammels without beams,
class A, adjustable solid points. Clags A
trammels ghall consist of a pair of heads
with clamping screws and point-holding de-
vice and two geriber points. Type II, class A
trammels shall be similar to figure 8.

FioURE 3. TypE II, class A, trammels with-
out beam, adjustable solid points.

3.8.1.1 Heads, Heads shall be of steel,
bronze, or cast iron and so designed that
they may be clamped to a wooden beam 3/4
to 1-1/2 inches wide and of any required
thickness. Heads shall have a clamping screw
for holding head firmly on the wooden beam
and a holding device for attaching 7/32 or
5/16-inch diameter pointa.

3.8.1.2 Clamping screws. Clamping scews
shall be of steel, heat treated to resist wear
or distortion. They shall have right-hand
threads which shall be a good fit in the
threaded hele of the head. The outer end of
the serew shall have a circular head, knurled
on the periphery. A button of approximately
the screwhead diameter shall be attached to
the inner end of the screw. The face of the
button shall be ground plane. The button
shall not turn with the screw when in con-
tact with the beam.

3.8.1.3 Point-holding device. A device shall
be attached to the head for holding the
points. It shall have a knurled nut with a
fine pitch or lead in accordance with 3.3, to
provide sufficient tension for holding the
point firmly at any position within the ad-
justment range.

3.8.1.4 Points, Points shall be in accord-
ance with the requirements specified herein
for the type I, class A points.

3.8.2 Type 1I, trammels without beams,
cless B, fine adjustable points. Class B
trammels shall consist essentially of two
heads with removable scriber points, locking
screws, a fine adjustment device, and a pen-
cil attachment. Type II, class B trammels
shall be similar to figure 4.
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FiGure 4. TYPE II, class B, trammels with-
out beam, fine adjustable points.

8.8.2.1 Heads. Heads shall be of bronze,
brass, zinc alloy die casting, or steel, Unless
otherwise specified (see 6.2), heads shall be
suitable for attaching to a wooden beam 3/4-
inch wide and 5/16-inch thick. The heads
shall have a locking screw snd suitable
means for attaching points. One head shall

have a fine adjustment attachment.

3.8.2.2 Locking screws. Locking screws
shall be a good fit in the threaded hole of
the head. The outer end of the screw shall
have a circular knurled head. The inner end
shall have a metal block or plate attached to

contact the beam and hold the head firmly in
place, The block or plate ghall not turn with

Arawdh Wa gramsww - 108 L%

the BRrew.

3.8.2.3 Fine adjustment attachment. A
fine adjustment device shall be attached to
one of the trammel heads in such a manner
as to provide a fine adjustment of at least
1/2 inch.

3.8.2.4 Points. Psints shall be in accord-
ance with the requirements for type 1, class

B points, except that they may be threaded
for attaching to the head. Points shall be not
less than 2-1/2 nor more than b inches long.

3.8.3 Type 11, trammels without beama,
class C, nonadjustable solid points. Class C

GGG-T-661b

trammels shall consist essentially of two
heads with clamping screws and removable
solid points. Type II, class C trammels shall
be similar to figure 5.

Figure 5. TypE 11, class C, trammels with-
out beam, nonadjustable points.

3.8.3.1 Heads. Heads shall be of steel,
bronze, or cast iron and so designed that
they may be clamped on a wooden beam 3/8
to 1-1/4-inches thick, Heads shall have a
clamping screw for holding head firmly on
the wooden beam and shall be provided with
a threaded hole for attaching peints.

3.8.3.2 Clamping screws. Clampl

ahnll be in accordance with the requiremen
for type I1, class A clamping screws.

3.8.3.3 Points. Type 1I, class C trammels
shall be furnished with two scriber points of
a good grade tool steel, hardened and ground.
They shall have a straight shaft, one end
threaded to prov:de a good fit with threaded
hole in the head, the other end shall be uni-
formly tapered for approximately 3/4 inch
to a sharp point. Points shall be not less
than 1-3/8 nor more than 4 inches in length.

3.8.3.4 Pencil-holding device. One head of
the trammel shall be s0 designed that a car-
penter’s pencil can be attached by a screw

b
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(having a knurled or serrated head) or gimi-
lar means not requiring the use of tools for
adjustment.

3.9 Type III, replaceable points. Type IIT

points shall be of a style suitable for re-

placing points of type I, class A, and type
I, class A trammels. Replaceable points of
all classes except class C shall be supplied in
pairs.

3.9.1 Type 111, replacement points, class A
scriber points. Class A points shall conform
to the requirements for type I, class A points
and shall be similar to figure 6.

FIcUurE 6. TYPE IT1, class A scriber peints,

3.9.2 Type I, replaceable points, cless B,
caliper legs. Class B caliper legs shall be

furnished in two styles—style 1, small, and
style 2, large.

3.9.2.1 Class B, caliper legs, style 1, small.
Style 1 caliper legs shall conform to the re-
quirements for clags A replaceable points,
except that the pointed section shall be
shaped as the legs of inside calipers. Type

III, class B, style 1 caliper legs shall be simi-

lar to figure 7.

Ve APy
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FIGure 7. Type‘I1], class B, style 1 caliper
legs, small.

3.9.2.2 Class B, caliper legs, style £, large.
Style 2 caliper legs shall conform to class A
replaceable points, except that diameter shall
be 5/16-inch and length not less than 8 nor
more than 10 inches, the pointed section is

not required, and caliper legs shaped as out-
aide ralinore nhn” he attarhad. One lee ghall

PIANAL LAALEpNCR AT DMMAAE Ww lawlidsliaainwnas o ALl sogy, waaiaii

have a thumbscrew attachment to provide
fine adjustment. Type III, class B, style 2
caliper legs shall be similar to figure 8.

FiGure 8. TyYPE 111, class B, style 2 caliper
legs, large.

3.93 Class €, ball points. Class C ball
points shall conzist of a holder which shali
conform to the requirements for class A re-
placeable points, except that a pointed sec-

tion is not reguired and one end shall be

a2 2%y AR eAs @i i 1 AP
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shaped to fit into a ball point. Ball points
ahall be of steel, and four ball points of
1/2, 8/4, 1, and 1-9/16 inches in diameter
shall be furnished with each holder. Type
Il1, class C ball points shall be similar to
figure 9.

FIGUuRe 9. Typg 111, clasa G, ball points and
holder.

3.10 Accessories for trammels. When ae-
cessory jtems or points for trammels not
otherwise specified herein are required, these
accessories or points shall be as specified
(see 6.2).

3.11 Workmanship. Workmanship of the

trammala nnd trammal naintae nhnll ha af tha
sty GG wWalllilits POLHIW Gl U $1 wib

quality prevailing among manufacturers nor-
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mally producing trammels and points of the
styles and sizes apecified herein.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibilily for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of nll inspection require-
ments as specified herein. Except as other-
wise specified, the supplier may utilize his
own facilities or any commercial laboratory
acceptable to the Government. The Govern-
ment reserves the right to perfarm any of
the inspections set forth in the specifica-
tion where such inspections are deemed nec-
essary to assure that supplies and services
conform to prescribed requirementas.

4.1.1 Inspection of materials and compon-
ents. In accordance with 4.1, the supplier is
responsible for insuring that materiala

and comnonents used were manufactured

AT s prw AR saEWAS  wAA AEietintARAN WARA LinEy

tested, and inspected in cceordance with the
requirementa of referenced subsidiary spec-
ifications and standards to the extent speci-
fied herein, or, if none, in accordance with
this specification.

4.2 Sampling procedures. Sampling proce-
dures shall be in accordance with MIL-STD-

105, Data for nnmnhha shall be as stat in

table IT.

TABLE 1. Sampling data

Acceptable
Sample Inspection quality AQL expreased

Category unit lovel level (AQL) in terms of Reference
Vigunl Defecto per

examination 1 ea. 11 2.6 100 unito 431
Dimensionsl

examinntion 1en, Il 2.5 do. 4.3.2
Testing 1 en, 1 2.5 do. 4.4.1
Preparation for One

delivery container 5-2 4.0 do. 4.5
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4.3 Examination.

4.3.1 Visual exzamination. Each sample
unit shall be examined for any nonconform-
ance in design, material, finish, coating, con-
struction, workmanship, and marking. De-
fects are ligted in table III,

TABLE III. Classification of defects

Examine Defecta
Design Type, class, and atyle not as apec-
ified.
Construction Plating, where used, chipped,
and cracked, peeling, or evidence of
workmanship nonadherent areas,

Incomplete; partas missing damaged
or not as specified.

Threaded parts; threads stripped,
crossed, cracked, torn or not good
fit with mating parts.

Evidence of cracks, splits, rust,
burrs, or rough edges.

Points not within length require-
ments or points not straight
along main body.

Knuri on end of points missing or
not suitable.

Caliper legs not formed ams spec-
ified,

Ball points missing.

Holder does not fit into ball point,

4.3.2 Dimensional examination. Each
sample unit shall be examined for any non-
conformance with dimensional requirements,

4.4 Testing. Each sample unit shall be
tested in accordance with 4.4.1.

4.4.1 Practical-use test. Each sample serib-
er point for types I and II trammels, and
each type III, class A scriber point shall be
tested by scribing sufficient circles to equal a
total circumference of at least 75 feet. The
plate on which the circles are to be scribed
shall have a hardness value of not less than
30 nor more than 36 on the Rockwell C scale,
An increase of 50 percent in the width of the

8

lines seribed, or other evidence of point wear,
shall be evidence of test failure. Any scriber
point in the sample failing the test shall be
rejected. Each scriber point passing this test
shall be considered as properly hardened.

4.5 Inspection of preparation for delivery
requirements. An inspection shall be made
to determine that the preservation, packag-
ing, packing, and marking comply with the
requirements in section 5. Defecta shall be
scored in accordance with table IV. For ex-
amination of interior packaging, the sample
unit shall be one shipping container fully
prepared for delivery, selected at random
just prior to the closing operations. De-
feats of closure listed shall be examined on
shipping containers fully prepared for de-
livery. The lot size shall be the number of
shipping containers in the end item inspec-
tion lot.

TABLE IV. Classification of preparation for
delivery defects

Examine Defects

Marking (exterior
and interior)

Omitted; incorrect; illegible;
improper size, location, se-
quence, or method of ap-
plication.

Materials Any compopent missing or

damaged.

‘Workmanship Inadequate application of com-
ponenta such as incomplete
closure of container flaps,
loose strapping, inadequate

stapling.

Distortion of container.

5. PREPARATION FOR DELIVERY

5.1 Preservation, packaging, and packing.
Unless otherwise specified (see 6.2), the
trammels and tramme! points shall be pre-
gserved, packaged, and packed in accordance
with MIL-H-15424. The level of preserva-
tion and packaging shall be A or C and the
level of packing A, B, or C, as specified (see
6.2).
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5.1.1 As part of the requirements of sec- (a) Title, number, and date of this speci-

tion & of this specification, table V is eon- fieation.
sidered ns part of and used in lieu of that (b) Type, class, style, and size (see 1.2
portion of table I of MIL-H-15424 covering and table I).
trammels. (¢} Whether small ealiper points are re-
TABLE V.
Col. Col. Col. Col. Col. Col. Col.
1 2 8 4 4] 8 7
Trammel:
With extension sotee! beam
up to and including 12 tns. P8, P-0 I1A-8 1 -—— 24 24
18 ina  through 48 ins, P-8,P-0 1A-8 1 -—— 12 12
Without beams P-8, P-9 IA-8 1 -——— 24 24
Replaceable points P-8, P-0 1A-8 1 24 8 144
Ball pointa P-8, P-9 1A-§ 1 24 3] 144
5.2 Marking. quired for type I, class B (see

5.2.1 Civil agencies. In addition to mark-
ings required by the contract or order, the
interior packages and shipping containers
shall be marked in accordance with Fed. Std.
No. 128.

5.2.2 Mililary oagenciez. In addition to
markings required by the contract or order,
the interior packages and shipping contain-
ers shall be marked in accordance with MIL-
STD-129.

6. NOTES

6.1 Intended use. The trammels and re-
placeable points covered by this specification
are intended to be used by craftamen for
laying out work and measuring distances be-

tween points too great for ordinary dividers.

6.2 Ordering data. Purchnsers should se-
lect the preferred options offered herein and
include the following information in procure-
ment documents:

8.1.2.6).

(d) Whether special beam capacity is re-
quired for type II, clags B (see
3.8.2.1).

(e) Whether accessories are required (see
8.10).

(f) Selection of applicable levels of pack-
aging and packing required (see
6.1).

MILITARY INTEREST:
CUSTODIANS:

Army—GL

Navy—SH

Air Force—67
Review activitics:

Army—GL

Navy—SH

Air Force—67
User activitica:

Army—MO, WC

Novy—YD

Civil ngency: GSA-FSS
Preparing activity:

Navy—SH

Orders for this publication are to be placed with Genera! Services Administrotion, acting as an agent
for the Superintendent of Documentn. Seo section £ of this specification to obtnin extra copies and other

documents referenced herein. Price 10 cents each.
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