
Standards 

Splices for 16-Mm and 8-Mm Film 

THEW PIwPosm American Stnntlards, 
developed by the 16-Mm and 8-Mm 
Motion Pictures Committee, appear on 
the following pages. They are pub- 
lished here for trial nnd vriticism for i t  

period of ninety days. l’lesse forward 
any c.onuiients to Henry Kogel, Staff 
15ngineer a t  Society Herdquarters, by 
.July 1, 1951. 

E’or many years the stlintlards for 
splices have shown both IL diagonal 
splice with a 0.070-in. ovcrlnp and a 
strtiiglit splice witti a 0.IOO-in. overlap. 
I t  is presumed that the di:tgon:tl splice 
was nitrrower so thiit it uc~uld n(Jt en- 
rroarh on the perfor:itions. These di- 
mentions were specified i n  (’litirt 12 of 
222-1930 and repented in 1941 in 
222.24 and 322.2.5. ArtiitiIIy, however, 
the dimensions of the str:iight splice 
were first estit1~lishrd in 1‘324 wlien 
l6nini equipment u:is introtlucctl. 
Many thoussnds of spliwrs making 
Hplices with these dimensions have been 
manufac-tured and used. When splirers 
for 8-mm film were introduced in 1932, 
the same 0.070411. and 0.100-in. over- 
laps for diagonal and straight splices 
were sperified. 

For twenty years these tlimensions 
have been retained 11s new splicers (-anie 
on the market, even thougli a grent deal 
of experimental work was being (wn- 
tlucted in an effort to improve splices 
and lengthen their life during projection. 

In Jirnuary, 1944, Subcommittee C of 
the Amerirnn Stnndnrtls Assoriation’s 

Z52 War Coniniittec on Photography 
and Cinernatogrrrphy was appointed to 
handle standards relating to 16mm lab- 
oratory practice. (hie of the first proj- 
ects of this subcommittee wus to 
specify the type of splice that should he 
used for 1Bmm release prints. The 
discussion showed that there was little 
agreement among the laboratories. Some 
preferred narrower splices because they 
itre less corispiruous on the screen. It 
was stated that, contrary to former be- 
liefs, wide splices were morc susceptible 
to failurc than n:Lrrow ones. Several 
niemlxrs siiitl that they were using 
splices that were less tlim 70-1iiils wide 
iind had found them quite satisfactory. 
It was then agreed to make the 0.070-in. 
overlap a maximum in:tsmuch as it was 
desired to seciire split-es with as small an 
overlap as possible. I t  was then decided 
to write n ncw stantlrirtl covering diag- 
onal and straight splices. 

Later the title o f  the proposed stand- 
ard was changed to limit the splices to 
processed film because the suitability of 
the splices for raw stock had not been 
considered by tho committee. The final 
War Standard, Z52.20-1944, was ap- 
proved May 29, 1944, I)y the American 
Stantlards Association. 

This action resulted in the existence 
of two standards for straight splices: the 
original 0.100-in. splice from 222.24-1941 
aiid 222.25--1941, and the new 0.070-in. 
splice in Z52.20-1944. It was realized 
at the timc thn t  careful comparative 
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tests would eventually be required in 
order to determine which splice was 
superior. If it were tleoided to carry 
over into peric-ctime the 0.070-in. splice, 
it would be necessitry to rebuild all the 
existing tools for amateur splicers, 
which would involve considerable ex- 
pense to the industry because of tlie 
many splicws for 0. IW-in. splices on the 
market. 

Considerution nf Uiiul Standurds 

The desirability of coritinuing thc two 
standards for splices was considered 
when Conimittec %22 of the American 
Standards Association reviewed the Wlir 
Standards in October, 1945. At this 
meeting, and at subsequent meetings, 
the need for having standards for splices 
was questioned, but the c+oniniittee dc- 
cided tlirtt siirli standards were of viiliie 
to the induHtry. ISventu:illy, tlic qucs- 
tion wits rcfcrrcd hy %22 to the Stitritl- 
ards Committee of tlic Society, :mtl :I 
sub(-ornmittce HBS appointed, under the 
chairmanship of W. H. Offenhltusrr, 
Jr., to review the situiitioii. 

Meanwhile, tlie suggcstion liatl been 
niiidc that the 0.100-in. splice be dcsig- 
tiateti the iimatcur splice antl that the 
0.070-in. be the profrssionril or Inborn- 
tory stantlirrd. Thih suggestion was dis- 
c-ussed by the sut)cwnmittee, iind it w w  
agreed ttiitt the sttintlard should pre- 
sc+ril)e good commerc*iitl prrtc-tire, iis wcll 
ab: a splire tlriit would be practic.nl)le for 
the rlnllltcur. 

The relirtivc rncrits of syninietrical 
versus unsyninietriral splicefi were also 
tliscussetl, but it was decided thiit both 
tliagonal and straight splices would br 
shown symrnctrical with respect to the 
included perforation. Finnlly, although 
it \GIM I)rought out that the 0.070-in. 
splice would be clifficult for the amateur 
to perforni because of the niore prwiw 
wntrol of hund sc-raping requiirtl, it was 
voted that the 0.070-in. straight splice 
be standardized for a trirtl of one year. 
During that period, data would be col- 

lected so thitt it review could be made antl 
a final decision reitched. 

This tlccision of thc sitbcomniittcc wtis 
reported to the Standsrtls Committee a t  
:i meeting on February 20, 1946. Al- 
though one ~ n e m h r  reported at that 
timc that thc narrower splice did not 
litst :is long i n  projcction as the 0.100-in. 
splice, it was tlec*iclecl to publish the 
htandtirtl cdling for ttic narrower splice 
and to rollert more irifornistion during 
the trial period of one yew. 

When tlic report on splices was pre- 
sented to the Society on May 8, 1946, 
the following test results was submitted 
to Mr. Offenhauser: Of 45 loops of film, 
each contnining one 0.100-in. and one 
0.070-in. splice :ind run in a projector 
until one of the splices broke, 40 loops 
broke first at the 0.070411. splice and 
only 5 broke first at the 0.100-in. splire. 
These tests were run by two different de- 
partmeiits of the sitme wnipitny, itnd in- 
c*lntlctl tlircc projcctors antl splices made 
hy several different operittors. A third 
group r m  ti loops contitininy two splices 
o f  eiich witltli. The average life of the 
0.07O-in. splice was half that of the 
0. 100-in. splice. 

Cnrtrltr.sinrrs of Tests 

Tlicsc ronc*lusions were c:onfirnied 
litter with splices nxide on an expensive 
I)rerisioii splicer o f  the 0.070-in. type. 
Seven loops wcrc mnde with one 0.070- 
in. prec:ifiion splice iind one 0.100-in. 
splice. All broke a t  tlie 0.070-iIi. splic:e 
first. In niost r:rses, nevertheless, tlic 
life of tlic weitker 0.070-in. Hplic:e wiis 
probably :idequate for either itriiiiteur or 
profcssional use. Such might not hsve 
been the case, however, if a11 ordimtry 
1i:ind splicer tiad been ernployed since 
most operators have consitlertil)le M i -  
cwlty scrqiing the narrow splicc. Be- 
hecause the strip of fitin between the 
perforations rind the cut end of the film 
is only 0.010-in. wide, it  is tlifiicult to re- 
move all the eniulsion without damag- 
ing the film. In  addition, shrinkage of 
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the film reducw this width still further 
and makes the sc~:iping operiition even 
more difficult. 

From the foregoing tests, it  is quite 
apparent tliitt the wide splice was 
stronger despite its greater resistance to 
smooth bending of film m)rind loops, 
rollers and sprockets. 

Commentn After Publicatinn 

The proposril of the suhcommittee 
was pubii~hed i t1  the July, 1946, JOUR- 
NAL. I t  wiis sinipler thttn previous 
standards I)ccausc noiicssential dimen- 
sions were omitted. Although only 
sountl film was shown, it was st:itcd that 
splices for silent film would be the same, 
A curved splice, included in the War 
Standard, was dropped because no one 
expressed interest in it. Comments were 
invited, particularly on the relative de- 
sirability of the 0.070-in. splice coni- 
pared with the 0.100-in. splice, and on 
symmetriciil versus unsynirnetricttl 
splices. 

Although the response wtis rather 
snidl, tt number of interesting sugges- 
tions were offered. The suggestions fell 
into two tlistinct groups: first, those 
conccrnetl with splices inittie in  process- 
ing 1iit)orutories by professionals, usu- 
ally in negative or other preprint m i -  
terictl ; ttnd second, those concerned 
with spliccs rnade in reversal originals or 
release prints. 

Of the first group, a proposal by 
.Joseph V. Noble of DeFrenes & C h i -  
piiny Studios called for an invisible 
O.Ol(i-in. frarneline splice in the width of 
the film devoted to the picture ares, 
with an overlsp of 0.079 in. along both 
edges of the filnis. Iri addition, John S. 
Carroll listed the dvmtnges  of the un- 
symmetrical (hiswold “negative” splice, 
and advocated increasing its width from 
0.0625 in. to 0.070 in. for greater 
strength. He did not recommend it for 
reletme prints, however, because of  its 
poorer mechanical properties. G. A. 
Chambers recalled the successful use of 

0.070-in. splices at the Anurostia labora- 
tory and recoinnimded them for labora- 
torics but not for the amciteur. 

The group favoring tlic retention of 
the 0.100-in. overlap was interested pri- 
marily in amateur splicing. Their argu- 
merits were I)tisetl on the longer projec- 
tion life the greater success that the 
amateur hiis in rncikirig the 0.100-in. 
splice, itntl tile large investriienta in tools 
for 0.100-in. splicws. 

Since the industry did not appear to 
be ready for the adoption of the stand- 
ards outlined in the .Jdy, 1946, JOUR- 
NAL, the (’ominittee on Standards 
ngreed thtit, the original 222.24 and 
222.25 should be reiLffirined until the 
situation is clarified. At this point, the 
problem of stantlards fw splices was re- 
ferred to the 16-Mm and 8-Mm Motion 
Pictures Committee. 

Work of l 6 - M m a n d 8 - M m  Committee 

In  preparing the drafts submitted 
herewith, the Cortimittee noted that the 
old standttrds tiid not conform to mod- 
ern methods of dimensioning. It was 
suggested, also, that sound and silent 
films be combined into one standard. kq 
these changes were made, it was dis- 
covered that other alterations and addi- 
tions would be desirable. For example, 
the splices were redrawn so that they 
would appear its they do on splicing 
blockq. Tolerances were added to cover 
the proper transverse alignment of the 
perforations and the edges o f  the film, 
and the parallelism of tlic edges of the 
two films after the splire hits been made. 
Again the question of whether straight 
splices ShCJUld be 0.070-in. or 0.100-in. 
wide was raised. For 8-mni film the 
0.100-in. splice wits of course preferable. 
When the title itntl wording of the 16- 
nim splice proposal were changed to 
limit it  to release prints, all objections to 
the 0.100-in. splice were withdrawn. 

Drafts of the‘ proposals approved by 
the 16-Mrn lint1 8-Mm Motion Pictures 
Comnittee were submitted to the Stand- 
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ards Coniniittee in Mtiy, 1949, for bal- 
loting on the qucstion of public:ttiori in 
tlie JOURNAL for t i  nincty-day pcriod of 
trial and coninieiit. In tine rourse, this 
bidlot was coniplctctl favoring publica- 
tion a t  an ewly chte. Iluring thc course 
o f  this balloting, however, variousmeni- 
bers of tlie 16- 2nd 8-mm Committee 
raised the question of whether or not 
nianufucturcrs of splicers still pronioted 
the sale o f  equipment to make diagonal 
splices. Upon investigation, it was 
found thrtt no rn:mufacturer cxpects to 
proclucc cquipinerit o f  this type in the 

future. In the light of this information, 
it WLS rrcotiiiiierideti th:it the diagonal 
sl)lire be tirapped from tlic proposal. 

Sincc this wtis considcrccl to be a 
iiiajw chnngc from thc version upon 
which the Stan(1:irds Cotiiniittee origi- 
nslly ballotcd, thc Ixillot was withdrawn 
st a meeting of t,lie Sttindiirds Commit- 
tee on February 1, 1950. In subsequent 
balloting, coniplctctl in Deccmbcr, 1950, 
iind dmutiry, 1951, the Coniniittee ap- 
proved publication of thcse two pro- 
posal~ in their present f o r m  for trial s n ( l  
conllnent. 

Erratum: 

W. F. Tielley and W. V. Wolfe, “Recent studies on nt,mcltirtlizing t,hc 
Dubmy-IIowell Perforation for universal application,” Jour. SMPZ’R 
vol. 56, pp. 30-38, Jan. I95 1. 

Page 32, line 5 el scq., tirid Fig. I : For Cooke read Cook. This refers to 
Allen W. Cook who made the hnsco proposul u numt)or of years ago. 
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PH11.14 
(211.14) 

n.ri.1a d 

111.14 - 1?41 

211.13 - 1941 

Proposed American Standard 

Splices for 
16-Mm Motion Picture Films 

for Projection 

c. 1 .I ¶ pp. 

Scope. Splices mode in accordance with this 
stondord ore primorily for use with films in- 
tended for octuol projection, such as release 
prints and revers01 films. It is  not intended 
that this stondord be prejudicial to the use of 

diogonal type splicers, nor to the use of nor- 
rower splices for professionol purposes. For 
negatives and other loborotory fi~ms, nar- 
rower splices, sometimes with one edge on the 
fromeline, frequently ore used. 

Silent film has perforations 

Inches Millimeters I 
I 

NOT APPROVED 
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I PH11.14 Proposed American Standard 
1211.14) 

I..l,l." 01 I apllcbs for 
16-Mm Motion Picture Fil I and 

121.24 - 1941 ms I 
for Proiection 

Not. 1. In the plan view, the splice is  arranged with 
the perfordona at the bottom in order to show them 
as they appear on most splicers. The splice may be 
made with the films turned through an angle of 180 
degrees, or any other ongle, but of courae the emul- 
sion surface should always be up. It i a  customary to 
scrape the top (emulsion) surface of the left-hand film 
and to cement this scraped area to the bottom (base) 
surfoce of the right-hand film. 

Noto 2. Dimenaion A i s  given a negative but no 
positive toleronce becouse narrower splices are Iesa 
conspicuous on the screen and are Iesa likely to affect 
the normal curvoture of the film 0 s  it follows the 
bends in its path through cine-machinery. 

Noto 3. Dimension 8 controls the longitudinal regis. 
tration of the two films being spliced. It is  measured 
to the perforations thot ore most commonly used for 
registrotion on splicing blocks, and to the nearer 
edges of these perforations because they ore edges 
thot ore generally used for the registrotion. This di. 
mension is  mode the same 0s in 222.77, Splices for 
8-Mm Motion Picture Film, because many splicers are 
deaigned to occept either 16. or 8.mm film. 

The nominal volue of the B dimension wos made 
0.548 inch instead of the usual 0.550 (for unshrunk 
film) becouse the films being spliced are alwoys 
shrunk to some extent. The 0.548 figure corresponds 
to a shrinkage of 0.36 percent, while the 0.549 and 
0.547 values, permitted by the toleronces. correapond 
to 0.18 percent and 0.55 percent, respectively. Thus, 
the tolerances include the ronge of shrinkoge ordi- 
narily encountered when film is  being spliced. 

P.¶.(¶ln. 

Not. 4. Dimensiana C and D were chosen to give a 
stroight 0.100-inch aplico that is symmetrical about 
the included perforation (and, therefore, tho frame- 
line) when the film i s  shrunk 0.36 percent. See Noto 
3 obove. 

Not. 5. The width of the film ot the splice aholl not 
exceed 0.630 inch. If the film hos been widened dur- 
ing scraping. the extra width sholl be removed. 

Noto 6. The overlapping perforations of the two 
film, shall not be offaet laterally more than 0.002 
inch. 

Not. 7. At the splice, the edges of the two spliced 
films shall not be offset laterally more than 0.002 
inch, unless o difference in the loteral shrinkage, of 
the two strips makes it impoasible to maintain that 
toleronce. Shoulders formed by such misollgnment 
shall be beveled after the cement has dried. 

Noto 8. In the plon view, the ongle between the 
respective edges of the spliced films aholl be 180 de- 
grees, plus or minua 40 minutes. Thus, the spliced film 
sholl be oligned to the extent thot when one portion 
of the film is  placed against o straight edge, the 
other portion will not deviate more than 0.006 inch 
(approxirnotely the thickness of the film) in 6 inches. 

Note 9. In order to prevent the oppearance of a 
white line on the screen, the acroped area shall be 
0,001 to 0.003 inch narrower than the area covered 
by the overlopping film. The presence of this narrow 
uncemented area will not ahorten the life of the aplice. 

~- ~ __ .~ ~ ~ 

NOT APPROVED 
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Proposed American Standard 

Splices for 

8-Mm Motion Picture Films 

PH22.77 
irai.ni 

. 

I Inches Millimeters 

+ o.oO0 + 0.00 
A o'lOO - 0.005 2S4 -0.13 

+ 0.001 + 0.025 
8 0.540 -0.001 13.920 - 0.025 

C 0.324 -oo.oo3 0.23 -0.00 

D 0.324 - 0.003 8.23 - 0.08 

-I- o.oO0 + 0.00 

+ 0.000 + 0.00 

Note 1. In the plan view, the splice is arranged with 
the perforations at the bottom in order to show them 

as they appear on most splicers. The splice may be 
made with the film turned through on angle of 180 
degrees or any other angle, but, of course, the emul- 
sion surfaces should always be up. It is  customary to 
scrape the top (emulsion) surface of the leh-hand 

film, and to cement this scraped area to the bottom 

(base) surface of the righbhand film. 

Nate 2. Dimension A is  given a negative, but no 
positive, tolerance because narrower splices are brs 
conspicuous on the screen and are less likely to affect 
the normal curvature of the film 01 it follows the 
bends in its path through cine-machinery. 
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Proposed American Standard 

Splices for 

8-Mm Motion Picture Films 

Not. 3. Dimension 8 controls the longitudinal regis- 
tration of the two films being spliced. It i s  measured 
to the perforations that are most commonly used for 
registration on splicing blocks, and to the nearer 
edges of these perforations because they ore the 
edges that are generolly used far the registration. 
This dimension was made the same as in 222.24. 
Splices for 16-Mm Motion Picture Film, because many 
splicers are designed to accept either 8-mm or 16-mm 
film. 

The nominal value of the 8 dimension was made 
0.548 inch instead of the usual 0.550 (for unshrunk 
film) because the films being spliced are alwoys 
shrunk to some extent. The 0.548 figure corresponds 
to a shrinkage of 0.36 percent, while the 0.549 ond 
0.547 values, permitted by the tolerances, correspond 
to 0.18 percent and 0.55 percent, respectively. Thus 
the tolerances include the range of shrinkage ardi- 
norily encountered when film i s  being spliced. 

Note 4. Dimensions C and D were chosen to give a 
0.100-inch splice that is  symmetricoi about the in- 
cluded perforation (and therefore the frameline) when 
the film is  shrunk 0.36 per cent. See Note 3. 

Note 5. The width of the film at the splice shall not 

c. 1 .f 1 pp. 

exceed 0.317 inch. If the film has been widened dur- 
ing scraping, the extra width shall be removed. 

Note 6. The overlapping perforations of the two 
films shall not be offset laterally more than 0.002 
inch. 

Not. 7. At the splice,.the edges of the two spliced 
films shall not be offset laterally mare than 0.002 inch 
unless a difference in the lateral shrinkages of the 
two strips makes it impossible to maintain that taler. 
once. Shoulders formed by misalignment shall be re. 
moved after the cement has dried. 

Note 8. In the plan view, the angle between the re- 
spective edges of the spliced films shall be 180 de- 
grees, plus or minus 40 minuter. Thus, the spliced film 
sholl be aligned to the extent that when one portion 
of the film is placed against a straight edge, the other 
portion will not deviate more than 0.006 inch ( a p  
proximately the thickness of the film) in six inches. 

Note 9. In order to prevent the appearance of a 
white line on the screen, the scraped area shall be 
0.001 to 0.003 inch narrower than the area covered 
by the overlapping film. The presence of this narrow 
uncemented area will not shorten the life of the splice. 

NOT APPROVED 
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