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Dye loss and dye fading from coloured textiles on washing is often attributed solely to the action of the
bleach contained in the fabric washing powder. In contrast, this study demonstrates that active agents
other than the bleach system play a significant role in the colour maintenance properties of detergent
formulations. The consequences of omitting a bleach from a detergent formulation, in terms of loss of

wash performance and biocidal activity, are discussed.

INTRODUCTION

A bleach is included in fabric washing formulations to
remove ‘bleachable’ stains, such as those associated with
tea, coffee, and fruit and vegetable products. These stains
interact strongly with the fabric, especially cellulosics, and
cannot be effectively removed by other elements of the
detergent formulation. The bleaching process conven-
tionally involves the chemical degradation of the coloured
part of the stains at the fabric surface, or of the stain
molecule into more solubilisable entities.

Traditionally bleaches such as sodium perborate or
sodium percarbonate have been used. These release
hydrogen peroxide in the wash bath and require high
temperatures (>60°C) or long residence times to produce
effective stain removal. However, the introduction of
synthetic fibres, greater use of coloured textiles and the
need to reduce energy costs mean that most washes are
now carried out at 40-60°C and are of shorter duration.
Under such conditions sodium perborate and sodium
percarbonate are ineffective as bleaches and consequently
stains remain after the wash.

This problem can be resolved by adding compounds to
the detergent formulation that react with peroxide in
solution to form species in sifu which are more efficient
low-temperature bleaches. Such compounds are usually
referred to as bleach activators. The only activator to have
widespread commercial success is tetra-acetylethylene
diamine (TAED), which generates peracetic anion when
reacted with a peroxide source in a wash bath. The
reaction is illustrated in Scheme 1.

In addition to providing low-temperature bleaching,
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Scheme 1 TAED

TAED-activated bleach systems also provide effective
biocidal activity in washes at temperatures for which
thermal disinfection is not possible.

The occurrence of dye fading and dye loss from
coloured textiles on washing is a problem for the
consumer, and for the retailer and manufacturer of
coloured fabrics. It is often thought to be solely due to the
action of the bleach contained in the fabric washing
powder. This paper examines the validity of this
attribution, and discusses the consequences in terms of
loss of cleaning performance that arises from omitting the
bleach in so-called ‘colour-safe’ formulations.

EXPERIMENTAL

Evaluation of primary wash performance effects

Single and multicycle wash tests were undertaken using

Wascator machines at 40 or 60°C. An automatic soap

dispenser was used for the multicycle washes.

Formulations dosed at 5 g/l consisted of one of the

following;

(a) The base formulation (a colour-safe detergent)

(b) 90% base plus 10% sodium perborate monohydrate
(PBSI)

(¢} 85% base plus 10% PBSI plus 5% Mykon ATC (a TAED
granulate).

The wash procedures followed Warwick International
standard method CS 100 (revision 001). The test stains
used were tagged onto a piece of backing cloth and this,
together with the ballast load, placed in the washing
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machine. The stains and dyed fabrics were obtained from
EMPA (Switzerland), CFT (Holland) or wik {Germany).
Dyed silks were obtained locally. Stain removal was
assessed in terms of percentage brightness using a
Hunterlab spectrophotometer.

Evaluation of secondary wash performance effects
Washes were undertaken using Bauknecht machines. A
clean standard load and standardised soiled fabrics were
used as baflast (4.5 kg). A 60°C standard cotton cycle was
used and this was repeated twelve times. The water
hardness was 16°d (German). Standard cotton (wfk 11A),
cotton terry cloth (wfk 12A) and polyester/cotton (wfk
20A) test fabric were included in the washes to measure
soil redeposition (greying). Chemical damage to the
fabrics was evaluated from the wfk 11A fabric. The ash
content of this was used to determine the level of
inorganic encrustation.

Colour fastness was determined using fabric dyed with
red, yellow, green and blue direct dyes. Dye transfer was
evaluated by including wfk 10A cotton and wtk viscose in
the wash. Each dyed test fabric was attached between one
piece of white cotton and one piece of viscose by stitching
along one side.

The formulations under test, added at the manu-
facturers’ recommended dose, were:

(a) Alight-duty detergent (68.7 g)

(b)y A colour-safe detergent (100.7 g)

{c) A colour-safe detergent (100.7 g} with added activated
bleach, consisting of sodium perborate tetrahydrate
(PBS4) (20.8 g) plus Mykon ATC (a TAED granulate)
(4.2g)

(d) Ableach-containing heavy-duty detergent (84.5 g)

{€) A colour-safe detergent (75.6 g} with proportionally
higher levels of activated bleach added (20.8 g PBS4,
4.2 g Mykon ATC).

Wash/wear tests

Wash/wear tests were conducted with the washes being

undertaken at 40°C. The textiles were examined after five,

ten and fifteen wash/wear cycles by five experts (as

defined in DIN 10 959:Part 2) and ranked according to

their degree of perceived cleanliness. The most clean was

ranked 1 and the least clean 3. The scores were averaged

and the statistical significance evaluated. The formulations

tested were:

(a) A standard bleach-containing heavy-duty detergent

(b) A standard bleach-containing heavy-duty detergent
with added polyvinylpyrrolidone (PVP) (2% of a 30%
solution)

{¢) A colour-safe detergent.

Colour maintenance was determined using 16 pieces of
dyed textile in wash tests (ten cycles at 40°C, using
domestic washing machines). Formulations were dosed at
98 g per wash based on recommended usage for water of
17°d (German) hardness. The market available fabrics
used were:
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Cotton knitwear, light green
Cotton terry, light yellow
Polyester/cotton, pink
Polyester/cotton, yellow
Cotton knitwear, light yellow
Cotton knitwear, lilac
Polyester/cotton, light blue
Cotton, green (printed)
Cotton, pink

Cotton, light pink

Cotton terry, pink

Cotton, brown
Polyester/cotton knitwear, grey
Cotton, apricot

Cotton, blue

Polyester, apricot.
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RESULTS AND DISCUSSION

Colour-safe detergent formulations
It is worthwhile examining first the formulation changes
typically made to render detergents colour safe, and to try
and quantify the benefits that might be obtained, in terms
of colour maintenance, when washing coloured items in
these powders. Such an examination helps clarify whether
the powders are useful for dyers and retailers for
evaluating the colour fastness of their textiles in laboratory
tests, and to gain an appreciation of how effective they are
when used by consumers. It will be illustrated that a
colour-safe version of a well known brand is more than
just the standard bleach-containing version with the
bleach taken out. Even though both may carry the same
brand name, they are actually very different in terms of
overall composition.
Colour-safe detergents typically differ from conven-
tional heavy duty powder detergents in that they:
(a) Are free of fluorescent brightening agent (FBA)
(b) Contain no bleaching system
(c) Contain raised enzyme levels and extended enzyme
range
(d) Include PVP to sequester dyes in solution and hence
inhibit dye transfer
(e) Have raised electrolyte content to suppress dye
solubility
(f) Contain increased levels of metal sequestrants to
improve stain removal.

Colour-safe detergents do not contain a bleach as this is
the component reputed to be the main cause of unwanted
colour changes and fading of celoured items after
washing. Clearly some dyes are sensitive to bleach but, as
will be discussed below, other components in detergent
formulations also have an influence on dye loss and
fading.

The FBA, present to ‘brighten’ clothes after washing, is
omitted to prevent the occurrence of colour shifts, the FBA
being adsorbed onto some dyed fabrics causing the colour




to appear faded or muddy. This is a particular problem
with pastel colours [1]. The effect is often incorrectly
attributed to the presence of bleach. Many clothes contain
FBAs when new, and FBAs are readily transferred from
fabric to fabric in the wash. Thus the benefit of leaving
FBA out of a fabric washing formulation, in terms of
colour maintenance, although clear in laboratory tests,
may not be apparent when the formulations are used by
the consumer.

Enzymes are included in detergent formulations to
assist removal of proteinaceous, fat and starch-based
stains. Higher concentrations and more of them are
included to try to compensate for the performance loss
that occurs in leaving out bleach. However, enzymes such
as lipases ('fat removers’) do not give a single wash benefit,
several washes being required, with optimum drying
conditions (i.e. adequate moisture content) before a
benefit is observed. Effects that take more than a single
wash to be apparent are not usually easily appreciated by
the consumer. Cellulases are included in the formulation
to remove cellulose fibrils from the fabric which scatter
light and make the fabric look faded. These work best on
new clothes; hence they have a limited efficacy on older
garments and are of course only of benefit to cellulosic
materials.

Increasing the enzyme level can give rise to some
unwanted negative effects. For example, in the evaluation
of colour-safe detergents carried out for the German
consumer organisation, it was noted that some such
detergents caused damage to wool and silk items,
probably because of the action of the increased levels of
protease [2]. Damage was seen in particular with wool
items treated to make them machine washable (i.e. to
remove surface scales to prevent felting).

PVP is present to sequester dyes and hence inhibit dye
transfer. However, this molecule is not effective on all dyes
{only for some used on cotton). It is expensive and
therefore often included at sub-optimum levels on cost
grounds, and its use can lead to increased dye loss from
the fabric, depending on the nature of the dye. PVP can be
deactivated via complexation with FBAs.

Increased levels of electrolytes suppress dye solubility
by ionic mechanisms. The efficiency of this process is a
function of the ionic strength of the wash water and the
soil loading of the wash, and hence is variable in effect.

Dye solubilisation is also influenced by the nature of the
surfactants in the detergent formulation [2]. Indeed the
worst dye loss observed in the above-mentioned report
occurred for some formulations designed for use on
delicate fabrics and which did not contain a bleach. Thus a
careful choice of surfactants needs to be made to minimise
dye loss, which means that the surfactants chosen may
not be ideal for cleaning performance.

Using increased levels of metal sequestrants to improve
stain removal is not particularly effective. The effect of the
sequestrants can be negated by components in the soils
and the wash water. In addition the sequestrants might
only be expected to assist removal of stains for which

transition metals form the key part of the chromophore or
help bind the stain to the fabric.

Since their launch the claims made regarding colour
maintenance of colour-safe detergents have been
curtailed, and they are no longer recommended for all
coloured items under all wash conditions.

It may be thought that the loss of wash performance
that is a consequence of omitting the bleach system is a
worthwhile sacrifice to make if the colour of dyed articles
is better maintained by washing in colour-safe
formulations. That this is not the case is discussed below.

There are three areas of performance that are affected
by omitting a bleach:

(a) Decrease in overall wash performance

(b) Loss of biocidal efficacy

{c) Reduced capacity to inhibit dye transfer onto other
fabrics with some types of dyes, arising from the
ability of the bleach system to oxidise some dyes in
solution.

The loss of wash performance that occurs when the bleach
is omitted from fabric washing formulations is discussed
below, but it should be noted that this has already been
documented in reports from the Dutch and German
consumer associations [1,2]. The following work examines
the wash performance of colour-safe detergents and in
addition looks at the consequences of adding an activated
bleach to such products. Also investigated is the
performance of standard bleach-containing heavy-duty
detergent with added PVE

Primary wash performance effects

Laboratory single and multicycle Wascator wash tests
confirmed that the bleachable stain removal properties of
colour-safe formulations are relatively poor. Addition of an
activated bleach (i.e. TAED plus PBSI) raised the
performance to acceptable levels. This is illustrated in
Figure 1, in which the performance of a commercially
available colour-safe product, with and without added
TAED-activated bleach, is highlighted. The improvement
in wash performance with the formulation containing an
activated bleach was apparent after a single wash, and
hence would be immediately perceivable to the consumer.
The improvement was fully exemplified after 20 washes.

It can be seen that the presence of an activated bleach
clearly improved the performance of the colour-safe
formulation against bleachable stains (red wine (E114), in-
house tea (WIL tea), tea/clay (BC1), coffee (BC2), tea
(BC3)). This occurred without having any negative effect
on the detergency performance of the base, as evidenced
by the performance on those test stains best removed by
detergency processes (i.e. sebum (wfk 10D), lanolin (wfk
10C) and olive oil/carbon black (E101)). Indeed the results
of the 20 multicycle washes suggest that the presence of
the bleach system may also have aided removal of stains
responsive to detergency processes, possibly via creation
of more polar residues by oxidation. These residues might
then be more readily removed.
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Figure 1 Washing performance of colour-safe formulations with and
without added activated bleach

The results also clearly illustrate that more and higher
concentrations of enzymes plus further transition metal
sequestrants do not compensate for the loss in wash
performance caused by omitting the activated bleach from
the colour-safe formulation.

From Figure 2 (Wascator washes) it can be seen that
whilst colour-safe detergents may inhibit some dye
transfer, they do not effectively prevent dye loss. This
point has been recognised elsewhere [1,2]. The addition of
an activated bleach to a colour-safe detergent has no effect
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on the degree of loss or fading of direct dyes (i.e. wfk red,
blue, yellow and green}. An effect on bleach-sensitive
reactive (RR) and sulphur (IG and IB) dyes was only
clearly apparent when ten wash cycles have been
completed.

Evaluation of dye uptake is shown in Figure 3
(Bauknecht washes at 60°C). It can be seen that the nature of
the base (or more specifically the surfactants present)
influenced the amount of dye loss and hence dye transfer
that occurred. The highest dye transfer was observed for
washes involving the non-bleach-containing light-duty
detergent. The presence of an activated bleach can actually
inhibit transfer of dye to the white cotton by oxidising dye
lost from the fabric in solution (cf. the performance of the
colour-safe detergent alone with that of the colour-safe
detergent with added activated bleach). Fabrics picked up
more dye in washes involving the colour-safe detergents
alone than did those that included colour-safe deter-
gent with the activated bleach added.

Secondary wash performance effects

As can be seen in Table 1, formulations containing
activated bleach gave rise, after 12 wash cycles on
Bauknecht machines at 60°C, to significantly less greying
than formulations with bleach absent (the lower the
number the better in this table).
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Figure 2 Dye loss/fading caused by colour-safe formulations with and
without added activated bleach; the greater the change in brightness,
the greater the dye loss (for key see Figure 1)
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Figure 3 Transfer of various direct dyes caused by detergent
formulations

Table 1 Evaluation of degree of greying caused by formulations

Degree of greying

Cotton Cotton terry Polyester/cotton
Formulation (wik 10A) (wfk 11A)  (wfk 20A)
Light-duty detergent 7.8 6.8 5.3
Heavy-duty detergent 1.4 0.8 20
Colour-safe detergent 9.8 8.9 6.1
Colour-safe detergent?d 1.5 1.2 2.2
Colour-safe detergent® 1.4 0.1 1.7

a Plus activated bleach
b Plus higher levels of activated bleach

The ability of the activated bleach system (20% sodium
perborate tetrahydrate and 4% Mykon ATC) to inhibit
greying of fabrics on washing is an important benefit
perceived by the consumer. There was found to be no
difference in the chemical damage to the clothes washed
in the colour-safe detergents, either with the detergent
alone or with added activated bleach. All formulations
gave rise to a similar ash content, i.e. the same degree of
inorganic encrustation.

Wash/wear tests

The addition of an activated bleach to a colour-safe deter-
gent formulation significantly improved the removal of soil
and bleachable stains, as well as reducing the amount of
greying seen after the wash. At the same time, no significant
disadvantages were seen from inclusion of activated bleach
in terms of the colour stability of the dyed fabrics.

However, although laboratory tests clearly indicate the
loss in wash performance that is a consequence of omit-
ting a bleach from detergent formulations, wash/wear
tests can give a better indication of whether this is notice-
able by the consumer. These tests are particularly useful
for showing additive effects. In this work a standard
bleach-containing heavy-duty detergent was compared
with the same formulation with added PVP and with a
colour-safe formulation.

The overall cleaning performance of the bleach-
containing formulations on three types of textiles, used as
normal in the household, was significantly better than that
of the colour-safe formulation in the wash/wear tests after
five, ten and fifteen wash/wear cycles. The best perfor-
mance, after 15 cycles (Table 2), was obtained with the
bleach-containing formulation with added PVE although
the standard bleach-containing heavy-duty detergent
without PVP was found to be slightly superior for lower
numbers of wash/wear cycles. In Table 2, the higher the

Table 2 Evaluation of stain removal efficacy in wash/wear tests

Degree of stain remaining
(visual assessment)

All Terry

Formutation textiles towels T-shits Shirts

Heavy-duty detergent plus PVP  17.0 6.5 55 5.0
Heavy-duty detergent 28.0 85 9.5 10.0
Colour-safe detergent 450 150 15.0 15.0

10

UV excluded from light source

-]

F-

Change in reflectance

8 9 10 11t 12 13 14 15 16
Dyed fabrics (detailed in Experimental section)

B Heavy-duty detergent plus PVP

(] Heavy-duty dstergent
Colour-safe detergent

Figure 4 Colour maintenance properties of detergent formulations
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rating, the more stain remains after the wash. The superior
performance of the bleach-containing formulations can be
confirmed from measurement of the whiteness degree
and the yellowness index.

Figure 4 illustrates that adding PVP to a standard
bleach-containing heavy-duty detergent can improve its
colour maintenance properties; the lower the change in
reflectance, the better the performance (the numbered
bars refer to the numbers of the fabrics listed in the
Experimental section}. The best colour maintenance in
these experiments was observed for the colour-safe
formulation. However, as indicated above, the com-
position of the product (surfactants, electrolytes, etc.)
differs from that of the heavy-duty detergent, and thus
performance differences are probably due to the effect of
these changes and not necessarily to any negative effect
that the bleach contained in the latter might have. The
negative effect that absorbed FBA can have on the degree
of colour maintenance observed can be determined by
including UV in the light source. When this is done it can
be seen that the presence of FBA on the textiles can
increase the measured reflectance change (i.e. decrease the
measured colour maintenance) by as much as 50%.

It can be seen from Figure 4 that the colour mainten-
ance properties of colour-safe formulations were only
slightly better than those of standard heavy-duty
detergents when FBA effects from the latter are excluded
by measuring the change with UV radiation excluded.

The wash/wear tests also highlighted the benefits that
using a bleach-containing formulation have in terms of
providing biocidal activity. A group of four experts clearly
identified that fabrics washed in the colour-safe formul-
ation had a greater odour build-up than those washed in
the bleach-containing heavy-duty detergent. Data on the

biocidal efficacy of activated bleach-containing formul-
ations has been presented elsewhere [3].

CONCLUSIONS

The so-called ‘colour-safe’ detergents are more than
simply standard heavy-duty detergents with the activated
bleach omitted, and this needs to be taken into account in
comparative wash test evaluations, whether in the
laboratory or with consumers.

The omission of an activated bleach from colour-safe
formulations has a significant negative effect on the wash
performance of the products. The changes made in colour-
safe formulations mean that they have some efficacy in
preventing dye transfer but are much less effective at
preventing dye loss. The presence of an activated bleach in
a detergent formulation generally does not have a
significant negative effect with respect to dye damage, has
no effect on dye loss and can give positive benefits with
respect to dye transfer by oxidising some dyes in solution.

Active reagents other than the bleach system play a
significant role in the colour maintenance properties of
detergent formulations. Fluorescent brighteners can cause
colour shifts and muddying of colours, while the surfac-
tant system can solubilise dyes.

A reasonable future approach may be to make standard
bleach-containing heavy-duty detergent formulations
more colour safe by adding PVE omitting the FBA and by
changing the surfactant and electrolyte content.
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Washing powder and dye fading

From Drs G Bevan and | Lloyd

We have read the recent article by Croud with some
interest [1]. However, we believe that the statement in the
conclusion that ‘the presence of an activated bleach in a
detergent formulation generally does not have a
significant effect with respect to dye damage...” to be
misleading. This statement may apply to the direct dyes
examined, which tend to be of low wash fastness, but the
author appears to be ignoring the data he himself
generated on ‘bleach sensitive’ reactive and sulphur dyes.
It is our experience that judgements as to the type of
detergent system best suited to the washing of coloured
fabrics can only be made by careful consideration of all the

dye classes likely to be encountered in the domestic wash.
A lack of information about the dye types present on the
‘market available” fabrics used in the study makes it
difficult to comment on results from these fabrics. A
test protocol is currently being developed to provide
guidance on the selection of dyes which are compatible in
repeated washing with modern detergent systems.

G BEVAN and J LLOYD
Wirral, Merseyside

Reference
1. VBCroud,].5.D.C., 112 (1996) 117.
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LETTER

Washing powder and dye fading

From Dr V B Croud

I refer to the letter in your previous issue [1], commenting
on my paper entitled ‘The influence of washing powder
components on dye loss and dye fading’ [2].

The data generated in this work on ‘bleach sensitive’
reactive and sulphur dyes was not ignored but put into
context with the overall results.

The particular test pieces were chosen for this work as
they were known to be susceptible to bleach damage.
However, they are just test pieces and are not market-
available fabrics. The data shows that even using these, a
measurable effect of the bleach system is only apparent
after ten or more washes at 40°C.

Not included in the published paper (the results were
excluded following referees’ requests for brevity) was data
showing that the degree of damage observed on the above
test pieces from the bleach was dependant on the nature of
the base detergent. When standard WMP base detergent
was used, no damage was seen for inclusion of the bleach
after ten washes at 40°C. Damage was seen, however, when
the bleach was included in commercially available ‘colour-
safe’ detergents when used under the same wash
conditions. The extent depended on which one was used.
For one of the latter; simply adding perborate had an effect
on colour maintenance, yet for the other an effect was seen
only when perborate and TAED were present.

Clearly what is being observed here is not simply
oxidative damage caused by the bleach system. We are
currently investigating this matter further.

For this reason, the conclusion was made more on the
basis of the results for the wash/wear tests on market-
available fabrics since these are the types of fabric/dye
combinations encountered in the domestic wash. Given the
relatively small differences in reflectance found after 15
cycles between fabrics washed in the colour-safe detergent
and those washed in the bleach containing heavy-duty
formulation, I think the conclusion reasonable based on the
results obtained. Considering the substrates, colours,
shades and wash fastness of the market-available fabrics
used in these tests, it is virtually certain that at least some of
the dyes present were reactive dyes.

Finally, the purpose of this paper was not to imply that
bleaches do not cause damage to some dye/fabric
combinations, since this has been a known effect for many
years. However, as stated in the introduction, to attribute

~all, or even most, of the colour-maintenance problems

perceived by the consumer to the bleach is incorrect. The
purpose of this paper was to inform those outside of the
detergent industry that components other than the bleach
can influence the colour-maintenance properties of dyed
fabrics. Thope this paper demonstrated this adequately.

VBCROUD
Warwick International Lid,
Holywell, Flintshire, UK

References
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LETTER

Washing powder and dye fading

From Peter Collishaw and Derek McKelvie

We challenge the statement in the conclusion of the recent
paper by Croud that the presence of an activated bleach in
a detergent formulation generally does not have a
significant negative effect with respect to dye damage and
has no effect on dye loss [1]. In our examination of
detergent formulations, comparing the effect of different
compounds and activators on the chemistry of reactive
dyes, the effect of TAED-activated percarbonate or
perborate can be significant when tested by a multiple
wash protocol. Initial work has indicated a limited number
of reactive dyes are sensitive to such a test protocol. The
result can be a severe hue change in a binary or ternary
combination when used in conjunction with insensitive
dyes. :
It is proposed to develop a test protocol to identify
sensitive dyes that should not be used in combination
with insensitive dyes where high wash fastness is
required. The purpose will be to generate new detergent
formulations containing activated-bleach systems.

This should not preclude the use of activated-bleach
detergent formulations, but rather to screen for correct
dye selection to ensure a colour-fast result that will not
give cause for customer dissatisfaction.

PETER COLLISHAW DEREK McKELVIE
BASE UK Marks & Spencer plc, UK

The author replies
My comments to Messrs Collishaw and McKelvie are
broadly the same as in my reply to the letter from Bevan
and Lloyd [2]. I would just add that my conclusion stated
that ‘... generally the activated bleach does not have a
significant negative effect with respect to dye damage...”.
Work done at Warwick International indicates that the
presence of an activated bleach can have a significant
effect on some dyes using a multi-wash protocol, and 1
thus agree with the statement made by Collishaw and
McKelvie to this effect. However, what is observed is not
simply attributable to oxidative damage caused by the
bleach. Differences in the pH values in solution and the
buffer capacities of the formulations with and without
activated bleach present also have an influence, as does
the ionic strength of the wash bath and the nature of the
anions generated by the per salt on dissolution. There are
other factors, such as soil loading and fibre attrition, which
influences what is perceived by the consumer.
: VBCROUD
Warwick International Lid,
Holywell, Flintshire, UK
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CORRECTIONS

Washing powder and dye fading

Letter from Peter Collishaw and Derek McKelvey, ].5.D.C.,
112 (Oct 1996) 294

An editorial modification to the text of this letter
introduced the idea that the authors are involved in
generating new detergent formulations. The authors wish
to make it clear that this is not the case. They are
concerned merely with developing new test protocols in
this area. We are happy to correct this misleading im-
pression. We also apologise to Mr McKelvey for spelling
his name incorrectly in the letter.
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