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This book is about garden syringe sprayers with particular reference 
to those manufactured in the United Kingdom. The more robust and 
larger syringes were no doubt made for use by professional growers, 
while the cheaper basic syringes were made for use by amateur 
gardeners. However, there would have been considerable  overlap 
so ‘garden’ is used in its widest sense covering use in gardens of all 
sizes, and in both amateur and commercial greenhouses.

I first became interested in syringe sprayers when I bought one at a
car boot sale and managed ,without too much difficulty to get it to 
work. I immediately found it of great use in the greenhouse as it was 
easier to use and more reliable than the pressure and hand sprayers 
I had been using.

I was familiar with a simple syringe because as a child in the 1950’s,
my father had one for spraying roses. However, my car boot 
purchase was a little different. It produced a fine spray rather than 
the coarse spray of our family rose sprayer and had a valve on the 
spray head which made filling easier. The piston was cotton string 
bound around what looked like a cotton reel rather than the back to 
back cup washers I was familiar with. It also had what I later came to 
realise, was a drip preventing sleeve. All this made me curious so I 
started looking on the internet for more information and also on 
Ebay to see what was available. Originally my interest was in buying 
the sprayers and getting them to work, but this rapidly changed and 
I am now more interested in the way the sprayers developed and 
the manufacturers who made them.

Chapter 1 - Introduction
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A syringe is a simple pump used to control the delivery of air or liquid 
and a garden syringe just a special adaptation of a syringe making it 
suited for spraying liquids in the garden. Garden syringes usually have 
a larger capacity than those used for medicinal purposes and they are 
usually equipped with a jet, a rose or a spray nozzle.

There are a number of sprayers and pumps which look superficially 
like garden syringes. These include syringes used for medical or other 
purposes , continuous action sprayers,  vaporisers , and also non 
sprayers such as air pumps. In early documents and  registered 
designs the term ‘syringe’ had a wider meaning and includes 
continuous action sprayers and pumps (garden engines).

Continuous action sprayers have a hose which runs from the sprayer 
to the container (bucket). Working the piston back and forth sucks 
liquid from the container and sprays it from the nozzle. These are 
most likely to be confused with a syringes when the hose is missing.

Vaporisers  look superficially like syringes, but have a reservoir which 
is filled by pouring in the liquid before use. Some air pumps used for 
pumping up footballs or other equipment can look like syringe 
sprayers.

More details of these syringe lookalikes can be found in Volume 3 . 

The name syringe comes from the Greek ‘syrinx’ meaning tube which 
well describes the main component of a syringe. Given a tube of 
constant diameter it is possible to construct a syringe with just a few 
components. The following diagram shows the main components of a 
simple garden syringe.

Chapter 2 - Garden Syringes
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In their simplest form garden syringe sprayers are made up of plunger 
fitting tightly in a tube called the barrel. The plunger consists of a metal 
rod with a handle on one end and the piston assembly on the other. One 
end of the barrel has a nozzle through which the liquid is sucked into the 
syringe and through which it is expelled. The other end has a barrel end 
cap  (also called the plunger collar) through which the plunger rod 
passes. The barrel end cap unscrews so the plunger assembly can be 
maintained . There is usually an air vent (a small hole) near the barrel 
end cap, which allows air to escape/enter as the plunger moves within 
the barrel. The syringe is used by placing the nozzle end in the liquid 
pulling back the plunger to fill the syringe. The liquid can then be 
expelled by pushing the plunger.

It was apparent from earliest times that this basic design could be 
improved upon.  First there was a need to make the syringe more 
versatile, initially by having exchangeable nozzles and later with more 
complex mechanisms.   Next there were problems with liquid forcing
it way around the piston on the push stroke and coupling with this the 
difficulties of spraying upwards. Multiple tiny perforations in the rose 
nozzles could make filling difficult and rose heads were not capable of 
producing very fine sprays. These and other problems with the basic 
design produced a variety of solutions leading to more complex syringes 
and a number of special designs.
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Several other features may be present or not depending on the mod-el. 
Nozzles may include jet, rose or spray heads. These may be fixed in 
position or interchangeable. Spray heads may have replaceable caps 
having different size holes to give alternative spray intensity. Provision 
may be made to store these additional fittings on the barrel or drip 
sleeve. A removable bend may fitted to make spraying under leaves 
etc. easier. Removable fitting will have washers. If fitted, a drip 
preventing sleeve will to stop drips from the spray from running onto the 
users hands. A manufacturer’s label may be on the spray head, on a 
brass plate, punched into the barrel or applied as a transfer. A stuffing 
box filled with greased string may be fitted to provide a seal be-tween 
the plunger rod and the barrel end cap.  The air vent will usually be 
present, but may be hidden by the drip preventing sleeve. There may be 
a pipe from the air vent running part way down the barrel or into the 
drip preventor. This partly fulfils the purpose of the drip sleeve. Handles 
fit on the end of the plunger rod and are normal-ly as illustrated above , 
but can also be ‘D’, ‘O’ or  ‘T’ shaped.

Internally there may be a spring on the plunger rod to provide 
someresistance when the plunger is nearly pulled back to its full extent. 
There is sometimes a rubber buffer washer on the plunger rod be-tween 
the handle and the barrel end cap.
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In addition there are a number of unusual designs, mostly  aimed at 
making life easier for the user. These include adjustable bends, 
adjustable spray nozzles, adjustable pistons, and various devices to 
make it easy to change between jet and sprays. , Some changes are 
designed to make it cheaper to produce the syringes for the mass 
market. 
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This chapter is an overview of the development of garden syringes. It is 
divided into ten periods, however, this is for convenience only. While 
there are some important milestones in the development of syringe 
sprayers, new inventions and discoveries were often slow to replace 
established approaches. In many cases the old and the new continued 
alongside one another for many years. Sometimes this was because of 
the additional cost of the new approach and sometimes because the 
developments  were not of value in all situations. For example, the 
basic syringes with a simple, rose and jet nozzle  were  more than 
adequate for most spraying tasks and very cheap, so they were never 
totally replaced by the more complicated spray nozzles and 
attachments.  The development of individual components is the
subject of Chapters 4 to 9.

Chapter 3 - History of Garden Syringes

The Ancient World – The Romans

One of the earliest description of a syringe is by Hero of Alexander (10-
70 AD) where he describes a syringe a device for the sprinkling and 
dispersal of water. Syringes were known to be in use in Roman times 
for various medical purposes and in use in India in religious
ceremonies. There seems to be no direct evidence that syringes were 
used in gardens in the ancient world,  but they were definitely using 
pesticides so it is not possible to rule out horticultural use in some 
form. I believe that people are very inventive and it would have been 
easy to adapt a discarded medical syringe for garden use if there was a 
need. Also, I am not surprised at the lack of evidence for this, as even 
today, sprayers are often excluded by gardening authors when writing 
or illustrating gardening tools. A quick check on my bookshelf revealed 
that of the ten gardening books which mentioned tools only one 
mentioned sprayers.  Wikipedia does not include sprayers in its list of 
garden tools.
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15th to 16th  Century – Medical Syringes - Multiple Use ?

The use of brass syringes for medical purposes is mentioned in 1425 
and 1541, but again there is no mention of the use of syringes in the 
garden. I would imagine that the situation here is similar to  Roman 
times in that pesticides were definitely being use and that the use of 
syringes to apply them can’t be ruled out. The use of enema syringes is 
documented for this period, and it would be easy to adapt an enema 
syringe for use in the garden – perhaps for watering plants on 
greenhouse shelves outside the reach of the watering pot (watering 
can). The use of brushes to apply pesticides is also documented for this 
period.

Early 18th Century – The Advent of Garden Sprayers

In the early 17th Century there is the mention of a small pump being 
used to spray trees. This could have been a syringe, but equally it could 
have been a continuous action sprayer. Either way it suggest that 
spraying was taking place and it would be reasonable to assume that 
syringes could  have been being used in the garden. Syringes also had 
medical, and veterinary uses and were used in the kitchen, laundry and 
workshop , so it is sometimes difficult to be sure what the intended use 
was.

Mid to Late 18th Century – The Blacksmiths

In 1763 there is a record of a tinplate sprayer being used for applying 
pesticides, which I suspect is one of the  way sprayers were being
made earlier in the Century.

It would seem that until the latter part of the 18th Century syringes 
were of a simple deign, basically a straight tube with a piston and a
rose or jet nozzle. Sprayers like this could be made by blacksmith or 
metal workers using whatever materials they had to hand. Pewter 
(which is mainly tin with some copper and other metals) was often
used in early syringes. It would appear from illustration that the barrels
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were not always made in one piece, but in section of tube joined 
together. There is very little detailed information on the construction 
of the pistons. The patent for back to back cup washers is dated 1900 
so the most likely early designs were of the ‘Cotton reel’ type packed 
with cotton or perhaps leather. I don’t think that the use of leather 
washers can totally be ruled out, because leather was in use at the 
time in larger pumps (eg. Bilge pumps).

The nozzles in use seem to have been limited to the rose and jet type. 
Fine sprays were obtained by using a large number of very fine 
perforations. What could be achieved in this respect would have been 
limited by the metal working technology available, By the end of the 
18th Century the difficulty in filling the syringe through tiny 
perforations appears to have been overcome by the central fast fill 
valve controlled by a leather washer.

Some of the early syringes appear to have has a stuffing box (gland) to 
seal the junction between the barrel end cap and the piston rod,
others do not.

Handles on the early syringes were either metal, normally ‘T’, ‘D’ or ‘O’ 
shaped or in wood as in a ‘file handle’ shape.

Early 19th Century - The Scientific Instrument Makers

The swirl or atomising chamber had not yet been invented, so very fine 
sprays were produced by a rose with tiny perforations. For this to be 
effective a fast fill valve was needed and the concept of these seem to 
have been understood. Early fast fill valves were based on leather 
washers, but in 1819 John Read patented a fast fill valve based on a 
ball.
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John Read started work as a gardener in Horsemonden Kent and no 
doubt used syringe sprayers in his work. In 1819 he invented a syringe 
with a fast fill valve controlled by ball valve. The syringe could be used 
for watering plants and also for administering enemas. He used the 
valve invented for the syringe in self supplying and barrow sprayers
and also in a stomach pump for which he is most famous.

In 1847 John Read was succeeded by his son Richard, and there are 
entries for him in the Great Exhibition of 1851 and for the London 
Exhibition of 1862. The 1862 entry includes a picture of four types of 
sprayer. John and Richard are in the census for 1841 and Richard in the 
census for 1851,1861 and 1871 - in all cases still as a surgical 
instrument maker. In 1881 Richard is shown as a retired surgical 
instrument maker. Richard moved to Kingston Upon Thames sometime 
after 1851, but it is not known if the business remained in London. As 
far as I can tell the syringes were made in copper or brass.

John Read  also patented a detachable bend with a rose nozzle The 
internal drawing does not show the piston clearly enough to be sure of 
the design, however, I think it is most probably a cotton packed brass 
piston, (referred to as the ‘cotton reel’ type). In the Read’s continuous 
sprayer of a similar period, the piston is of the cotton reel type and 
syringes I have which could date from around this time uses a similar 
short cotton reel.

In 1829 Duncan MacDougall patented a fast fill valve based on a
leather flap and the removable bend. He made great play on the fact 
that the valve was in the centre of the rose, which suggest that in other 
designs of the time this was not the case. There was some criticism at
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the time that his patent had not taken into account other 
developments (eg. Read).

Augustus Siebe is best known for manufacturing diving apparatus, 
however he did manufacture high quality garden syringes . His  syringe 
of 1835 incorporates and adjustable bend, a fast fill valve on the side 
and an adjustable nozzle, The mechanism used for the fast fill valve is 
unknown. The nozzle appears to have been producing a jet and two 
different size rose sprays.

John Warner & Son Ltd, produced a basic syringe with a rose nozzle 
and a fast fill valve, based on a  flexible disc .

 Handles were generally of wood, but metal handles of various shapes 
were also still in use.  Chadburn Bros.,  makers of brass instruments 
and famous for telescopes, seem to have started trading  before 1841 
and definitely  produced syringes as they have a registered design in 
1842 for a syringe with a hollow handle for holding the various
nozzles (grates and points in their terminology). The design shows  a 
syringe with a  exchangeable nozzles and a separate fast fill valve.

At this time makers marks are normally engraved into the barrel or on 
a separate metal plate soldered onto the syringe. 
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Mid and Late 19th Century - The rise of the Brass Founders

By the middle of the 19th Augustus Siebe seem to have moved into 
more specialised areas. John Warner and sons Ltd. were still 
manufacturing garden pumps, although syringes are not mentioned
in their 1870 advert. Richard Read was exhibiting sprayers at the 
London Exhibition of 1862, but in the 1871 census is shown as retired.

Ernest Hill  started trading  in 1841, Thomas Hickin in 1845, William 
Cooper 1852,  and W T French in 1865, but currently I do not know 
anything about the sprayers they produced in these early years, or 
even if syringes were part of the business. In 1881 W.T. French is 
known to have employed three persons for the purpose of making 
syringes. Possibly all these companies started by making simple 
syringes for a growing market.

The period between 1860 and 1890 appears to mark a transition from 
the high quality and very expensive syringes to the mass produced
and relatively cheaper syringe of the new manufacturers.  Federick 
Cooper of Handsworth patented the drip preventor in 1881, but
other than this the  period appears to be one of  very little
innovation. No doubt, however, the true picture is much more 
complicated than this, as in 1840 Richard Read was complaining
about inferior copies of his syringes. I suspect there were many small 
brass founders producing syringes as part of their range, but as they 
were probably unmarked and only sold locally we will never know.

At the very end of the Century a number of new manufacturers start 
up, including many who will later become major players. Among
them G & W Purser Ltd, and the Four Oaks Spraying Machine Co. 
Makers marks continue to be engraved into the barrel or on a 
separate metal plate soldered onto the syringe. Some additional part 
have makers marks (eg. Bends and nozzles).

1900 to 1910 – The age of innovation

The early part of this period sees innovations and inventions which 
herald the golden age for syringe sprayers. First and foremost is the
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introduction of the spray nozzle, also known as cyclone or eddy  
chamber nozzles. By forcing the liquid though one or two fine tubes 
(the atomising tubes) into an atomising or swirl chamber before it 
leaves the syringe it is possible to create a very fine mist like spray. 
The idea for this seems to have come from the USA in 1850’s. It was 
first was taken up by Vemorel in France for larger sprayers, but was 
not applied to syringes until the near the end of the 1800’s.

In 1899 Albert E White (Later Abol Ltd) has a 
patent for a spray head. 

In 1900 John William Davenport 
(103Withington Road Manchester) patented the idea of using two 
back to back cup washers (bucket plungers)  as the piston assembly.  
There is no indication of an association with any particular company, 
so how he progressed the idea is not clear.  Possibly he licensed or 
sold the idea to one of the syringe manufacturers. The move to cup 
washers does not appear to start until some years after this.

In 1903 The Four Oaks Spraying Co. patented an undentable syringe. 
The syringe barrel is enclosed in a corrugated brass shell  which 
prevents denting.

In 1907  W T French has a patent for a spray head which includes 
a spray nozzle and a conical valve. In 1910 Purser has a patent for 
a syringe which allowed the spray to be changed from ahead to 
angled by rotating the syringe. 

Makers marks continue to be engarved into the barrel or on a 
separate metal plate soldered on to syringe,   
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1920 to 1930 – Integrated Spay Heads and Other Inventions 

Sometime in the 1920’s the spray head with an integrated fast fill
valve appears.  There are a number of different designs but none 
seem as effective as the separate fast fill valves so their use seems

restricted to syringes with a barrel 
diameter of one inch or less. The idea 
may have been around for some time, 
but not proceeded with because of
the efficiency of the separate fast fill 
valves and the fact that larger syringes

were more in demand.

In 1924 R.Harris produced a sprayer (the ROSENJET) which allowed 
the user to change from a rose to a jet nozzle by turning the barrel. 
This syringe seems to have continued in production for many years 
and was certainly available in 1942, but had gone from their 
catalogues by 1960.

In 1935 Stone’s patented an adjustable plunger. The piston on the 
adjustable plunger consisted of several separate leather washer.

Turning a screw at the ends of the 
plunger rod compressed these 
washers to make a tighter fit. The 
adjustable plunger was used on a 
number of syringes produced by 
Benton and Stone.

The standard ‘file’ type wooden handle had become the norm. 
Makers marks continue to be on separate metal plates or engraved on 
the barrel. Other parts can be marked with makers name or patent 
number.s
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Apparently shortly before WWII Suttons were advertising a syringe which 
used the ‘Read’s patent ball valve’, however I think this refers to the design, 
but not a syringe manufactured by Read’s. This does, however, illustrate 
how syringe design had changed little in a 100 years.

1940’s  and  1950’s
The move from the cotton reel type pistons to cup washers seems to 
have taken place gradually from the mid 1920’s. Cotton reel type 
pistons do allow some leakage on the push stroke. As an interim 
measure some manufacturers placed a forward facing cup washer in 
front of the ‘cotton reel’. The change to double cup washer (bucket 
plungers) was made on syringes which otherwise look identical and at 
different times by different manufacturers. Possibly some models in a 
manufacturers range were changed before others. Mysto in their 1948 
catalogue have both type in their range of sprayers.

During WW II syringe production would not have been a priority 
and the brass founders switched to producing items for the war 
effort. 

Following the war manufacturers seem to have tried to 
reintroduce their pre-war products, which certainly included 
syringes with cotton reel type pistons. As a rough rule a sprayer 
with a cotton reel piston can be assumed to be pre 1950, but the 
converse is not true.

In 1946 Crossland and Wood had an automatic three way sprayer 
sold with the slogan ‘Jet, Rose or Mist at the turn of the wrist’. 
This may have been available pre- war.
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Adam’ the gardener in the 1946 newspaper strip illustrates both an 
adjustable syringe and a standard syringe. The adjustable syringe has
a spray nozzle, fast fill valve and a drip preventing sleeve. The spray is 
adjusted by a wing nut. The standard syringe has interchangeable rose 
and jet nozzles. Both types obviously had their place in the garden.

The 1950’s see the start of mass production of relatively inexpensive 
brass sprayers for the mass market, fuelled by the growing interest in 
home gardens. These cheaper sprayers usually had fixed spray heads 
using integrated fast fill valves. Painted gold finishes became
common, with  transfer makers logos. The older ranges still continued 
to be made for the more serious gardener. Cup washers had replaced 
the cotton reel type pistons. This meant that there was less need for 
the drip guards or stuffing boxes so these could be dispensed with to 
save cost.

Better quality syringes continued to be produced and there was still 
some innovations.  ‘Rubber ‘O’ rings capable of providing a seal had 
been developed during WW II and these were used on a few syringes 
to provide an adjustable nozzle. Previous attempts with adjustable 
nozzles using leather washers were not very successful.

Late 1950’s to 1980’s – Cheap and Cheerful

In the late 1950’s in an effort to compete with overseas imports the 
very cheap plastic and tinplate syringes were produced. Apex a bicycle 
pump manufacturer adapted its pumps to make simple but effective 
sprayers.
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Colourful plastic handle replace the wooden one in some 
manufacturers ranges.

Tin plate sprayers came in various colours and had attractive designs. 
They normally had  fixed spray heads with integrated fast fill valves.  

The introduction of the plastic pressure and hand pumps in the 1960’s 
heralded the end of the syringe sprayers. Manufacturing of syringe 
sprayers continued into the 1970’s, but with manufacturers limiting 
production to their most popular models. Although some of the 
manufacturers were still officially trading into the 1970’s it would
seem that syringe production has ceased.

Personally, I think the syringe sprayers still have a place in the garden. 
The plastic hand pumps seem to be made to last for just about one 
season. In fact it seems to me that the pumps provided ‘free’ on the 
bottles of ready mixed chemicals have been engineered to last just
long enough to empty the bottle. Pressure sprayers require filling and 
pumping up before use. Syringes are more reliable and easier to use
for many task. Fortunately, the quality of those made over the past 100 
plus years means that there are plenty still about in working order for 
those who appreciate them.

The sprayer pictured below dates from after 1966 when Harris 
(Brassfounders) Ltd changed their name to Spraygen Sprayers Ltd. The 
syringe is almost entirely made of plastic, with the only metal part
being the ‘jet’ component.  Definitely designed for the throwaway 
society.
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It is the only syringe I have in my collection where there is no access 
to the piston for maintenance and the only one I have seen which has 
a plastic rather than metal plunger rod.
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Chapter 4 – Components (Overview)

The following five chapters look at the various components of 
garden syringes and consider how these have evolved and 
developed.

Even after the original patents had expired new ideas were not 
necessarily taken up by other manufacturers. In some cases 
manufacturers had found alternative solutions and in others the 
enhancements did not contribute very much or caused other 
problems. The syringe illustrated below has most of the features 
found on the best general purpose syringes produced from 1900 to 
1970. However, many other designs continued to be made. For 
example, for some applications, a spray head offers no advantage so 
syringes with just rose an jet nozzles continued to be produced.

- Chapter 5 - Barrel and associated components

- Chapter 6 - Drip Preventors

- Chapter 7 - Plungers and Pistons

- Chapter 8 - Nozzles

- Chapter 9 - Bends, Filters and Sundry parts
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Chapter 5 – The Barrel and associated components

Syringe barrels can be made of any material which can be made into a 
tube providing it is strong enough to resist the pressures involved and 
it can resist corrosion from the liquids being used. Early sprayers were 
probably made of pewter, an alloy traditionally composed of 85–99% 
tin mixed with copper, antimony, bismuth, and sometimes lead. 
Illustrated below is a enema syringe made in pewter.

While this is easy to work it is a fairly soft alloy and not ideal for 
garden syringes. Syringes made of tin plate or  galvanised metal are 
light and strong, but corrode quickly. Tin plate syringes are mentioned 
in 18th Century literature, but those that survive are generally later in 
date (1950’s) . 

Similarly galvanising was patented in 1826, but early galvanised 
syringes are unlikely to have survived.

Copper is sometimes used, but needs thick walls for strength which 
can make the sprayers heavy. 
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Plastic is also a suitable material, but is not particularly robust. The 
use of plastic by UK manufacturers occurs in the 1960’s.  Plastic, 
tinplate and galvanised syringes usually have wooden barrel end caps

which are held in place with small screws . The font cap can be plastic 
or metal  with a brass or plastic nozzle, usually with brass internal 
components. The plastic syringe by Apex Inflators Ltd.  is based on a 
bicycle pump. It has a plastic barrel end cap which screws  into the 
barrel and a chrome plated nozzle fitted directly onto the barrel.

Brass (an alloy of mainly copper and zinc) offers the best compromise 
being relatively easy to work, fairly strong and with good resistance to 
corrosion. 

Brass barrels can have both front and rear threaded collars which are 
soldered on. The thread for the barrel end cap is sometime machined 
directly onto, or less often into, the barrel. Nozzles can also be 
soldered directly onto the barrel , but if the nozzles are detachable 
the collar is needed for strength.



Barrel length vary from a minimum of around 10 inches to a maximum 
of 22 inches. Diameter vary from about 7/8th of an inch to 2 inches 
with capacity ranging from about quarter of pint to one and a half

pints. The walls of a typically barrel are about 1/32 of an inch thick, but 
some robust sprayers have a barrel wall of 1/16 of an inch thick. Barrel 
walls are not as robust as they look are subject to bending, denting and 
splitting. As would be expected thin walled larger diameter barrels are 
especially prone to splitting. 

Barrels can sometime be lacquered (normally gold)  or can be be 
chromium plated. There are examples of barrels which have engraved 
decorated patterns or have hand grips.
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Makers name and/or  logo are usually on the barrel and may either be 
on a plate, engraved, embossed   or as a paint transfer. Logo may also

be on the barrel end cap, 
nozzles and bends. ‘Made in 
England’, ‘English Make’ or 
similar can also be found 
engraved on  the barrel or 
elsewhere.

Deserving a special mention is the barrel of the Four Oaks ‘Undentable’ 
syringe. Patented in 1903 the barrel of the syringe is encased in a 
corrugated outer sleeve. This protects the barrel from dents and 
provides additional structural strength, although it does make the 
syringe heavier than usual.  The undentable syringe was still listed in a 
catalogue of 1960 so it was in production largely unchanged for nearly 
60 years.  

Air vents are usually in the barrel  and consist of a hole about 1/8” in 
diameter. Sometimes the vent is the barrel end cap. Where a drip 
preventer  is fitted  the vent will be hidden, but will still be there. The

vent sometimes has a tube running from it either
down the barrel or into the drip preventer.  These
tubes help direct any liquid which has found its way 
past the piston from spraying over the user when filling 
the syringe.  The air vent on the Four Oaks,

‘Undentable’ is in the barrel end cap.

On very cheap syringes the air vent may be omitted and the air allowed 
to enter/exit between the plunger rod and barrel end cap.  Note that
air pumps often do not have air vents, but they can usually be



identified by the the nozzle and the fact that they have only a forward 
facing cup washer.

The barrel end cap  has a central hole through which the plunger rod 
passes.  On brass syringes this will screw onto a collar on the barrel or 
onto/into a thread machined directly on the barrel.  Piston are 
accessed for maintenance by removing the barrel end cap.  I know of 
only one plastic syringe (dating late 1960’s early 1970’s)  where the 
barrel end cap can’t be removed. Presumably this syringe was designed 
to be thrown away when the piston failed.

Some barrel end caps incorporate a a drip preventing collar - see 
Chapter  6.

A  stuffing box’  (gland) may incorporated into the barrel end cap. The 
stuffing box or gland is packed with greased string or other suitable 
material. The gland nut allows the packing material to be compressed 
to form a watertight seal between the plunger rod and the barrel end 
cap. Not all sprayers have a stuffing box

The picture shows the stuffing box cap unscrewed and the original 
fibre ring.
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Chapter 6 - Drip Preventors

Drip guards are also known as drip preventors, drip protectors or drip 
preventing sleeves. There is a mention in advertising and on syringes of 
the ‘Cooper’s patent drip protector’. The patent for this was  granted
to Frederick Cooper of Handsworth in 1881. (No. 2643 dated 17 June 
1881).  The patent is for a  short cup shaped preventor fitted to the 
nozzle and of the barrel and for a collar around the other end of the 
barrel which redirected any liquid coming out of the air vent.  I have
not seen the implementation of the latter and it would seem that the 
normal implementation is to put the cup shaped preventor on both

end of the barrel. In addition where the  ‘Cooper’ type drip preventor is 
used there is sometimes a short tube running from the air vent into the 
drip preventor.  Fredrick Cooper also has an 1895 patent for a drip 
preventor which also acted as a hand grip and was moveable up and 
down the barrel. (Patent GB189510368 dated 4 April 1896). If any 
sprayers were manufactured with these then their survival would be 
unlikely.

There is a patent by Alfred John Purser in 1894 (GB189402561 
10/11/1894) for a drip preventing sleeve. This patent relates to a 
means for preventing liquid from running down the outside of the 
syringe and recognises that the guard also catches any liquid leaking 
past  the piston and out through the air vent. This longer type of  drip 
preventor  allows room for the user to hold the syringe and  sometimes 
for holders for additional nozzles. 



The longer guards also help prevent damage to the barrel. There is an 
unusual configuration,  where the drip guard starts part way down the 
barrel and the air vent connect via a pipe to the drip guard. 

Holders for additional nozzles and nozzle caps are often fixed to the 
drip guards. Drip guards can be bound to form a soft grip.

The illustration to the left  shows a grip 
guard removed from a barrel. It was 
soldered into the barrel collar. Note the air 
vent which would normally be hidden by 
the sleeve. In this example the the sleeve 
is slightly tapered so its fits tightly around 
the barrel at the top, but leaves a larger 
gap further down. Not all drip preventing 
sleeves taper in this way. Instead of drip 
preventer some sprayers  have a tube 
running from the air vent down the barrel.

This simply direct down the barrel any liquid which has got past the 
piston avoiding it spraying over the user. This arrangement does not 
help to prevent drips when spraying upwards, but not all sprayers 
were used in this way.  This sprayer made for Suttons of Reading, was

probably intended for spraying roses and aimed at  amateur gardeners.
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The ‘Cooper’s’  type of drip preventor continued in use after the 
introduction of the  drip preventing sleeve as the sleeve was not 
suitable for use on larger diameter syringes and not necessary for 
some uses. The use of drip preventors declines following WWII 
because they are not so important on sprayers using cup washers 
pistons and leaving them off made for a cheaper product. .

A Smith and Davis Beacon Sprayer has a concave plate behind the 
spray nozzle. This  acts both as a drip preventor, but also helps direct 
the spray. 

 



Chapter 7 – Plungers and Pistons

The plunger and piston components consist of the piston rod, the
piston and the handle. The piston rod passes through the barrel end 
cap. The barrel end cap may have a ‘stuffing box’ (gland) which 
prevents liquid from seeping between the plunger rod and the barrel 
end cap (see Chapter 5).

Plunger Rod

Plunger rods are usually made of brass or steel and vary in size
between ¼ inch to ½  inch. Plastic can be used for plunger rods, but this 
is rare even on syringes with plastic barrels.  Plunger rods can be solid 
rods or can be tubes.  Solid rods are normally used with cup washer 
type pistons and are  threaded to take the components of the piston. 
Steel rods are always solid and tend to be used on cheaper more
recent syringes  as they do rust very easily.   The larger diameter 
plunger  rods are normally  brass tubes and these have an additional 
fitting – the plunger mount -  which allows the piston to be secured to 
the rod.

Piston Assembly

The piston components fall into two basic types. Firstly, the cotton 
padding type (cotton reel pistons). These consist of what looks like a 
brass cotton reel bound with cotton string or cotton padding some
sort. The size of the cotton reel varies from about ½ to 1 inch. The
brass ‘cotton reel’  is fitted to  end of the plunger rod, which is usually
a brass tube . Typically the  plunger rod is threaded and screws into the 
cotton reel and then secured with a small amount of solder.
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Secondly, the cup washer type. These pistons usually consist of two 
back to back cup washers. The forward facing cup washer provides a 
seal on the push stroke and the back facing cup washer a seal on the 
pull stroke. The cup washers are normally leather, but some may have 
originally been made of synthetic material. Cup washers are usually 
held on the plunger rod or plunger mount with metal  washer and a 
nut, but there are various slightly different ways of doing this. Nuts can 
be of the self locking type, or sometimes there is a separate lock nut.  
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I think that from the users  point of view there was no major advantage 
to the cup washers. New cup washers were probably more efficient 
than the cotton reel, but once they became worn or dried out, they 
needed to be replaced at a cost, whereas the ‘cotton reel’ pistons
could simply be repaired with cotton thread or string.

One innovation which attempts to deal with the wear on the piston is 
‘Stones Adjustable Plunger’ This unusual assembly consists of a fix
plate on the plunger rod. This is followed by seven leather washers.
The first two of which have slightly larger centres. There is then a metal 
washer follows by a screw which can be easily turned. The idea being 
that as the leather washers wear, the screw can be adjusted to 
compress them causing them to expand and improve the seal. I have 
not been able to find a patent covering this idea, although Benton and 
Stone do have several patents mostly by Charles Eric Milner and he
may have been responsible for this idea.

Leather cup washers are the most common, but there are some which 
appear to be of synthetic materials. Rubber washers seem only to have 
been used on the plastic syringes (eg. Apex).   A single cup washers is 
used on some syringes. A piston using a single cup washer is pictured

to the left. The cup washer is very deep  and has a
very large back metal washer to prevent  too much 
movement.  Often it can appear  that a  syringe has 
just one cup washer, but this is usually because one 
has decayed.

There are some other unusual piston configurations, including  one 
which uses a  leather band  instead of cotton padding.



The ‘cotton reel’ type pistons seem to pre-date the cup washer type, 
but leather pistons were in use in ships pumps so they may have been 
used in some syringes. The ‘cotton reel’ pistons do allow some liquid to 
get past the piston on the push stroke. The stuffing box prevents this 
liquid from escaping from the junction between the piston rod and the 
barrel end cap.

In 1900 John William Davenport (103 Withington Road Manchester) 
patented the idea of using two back to back leather cup washers in the 
piston assembly.  There is no indication of an association with any 
particular company, so how he progressed the idea is not clear. 
Possibly he licensed or sold the idea to one of the syringe 
manufacturers. The move to cup washers does not appear to start until 
some years after this.  There is an interim period when some 
manufacturers added a forward facing cup washer to the ‘cotton reel’ 
piston, thus helping to prevent loss of liquid around the piston. Double 
cup washers do not appear to become common until post WW II. 
However, syringes using ‘cotton reel’ pistons were still being sold post 
WWII. As a general rule it is probably reasonable to say that syringes 
with cup washers are post WWII. Those with ‘cotton reel’ pistons may 
be either pre or post war.

Back to back leather cup washer pistons, take 
advantage of the pressure changes within the 
barrel when the syringe is used. On the
pull stroke the  pressure is exerted on the inside 
of the rear cup washer forcing it in closer contact 

with the barrel wall. On the push stroke pressure is exerted on the 
inside of  the forward facing cup washer keeping this in close contact 
with the barrel wall.

Manufacturers  recommend that syringes are washed out after use and 
that the piston are kept lubricated. Abol recommend the use of lard oil 
or vaseline on their ‘cotton reel’ pistons.   For leather cup washers the 
recommendation is normally to use  mineral oil.
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The piston assembly pictured above has a forward facing cup washer, 
followed by a ‘cotton reel’ type component around which fits a
leather band (not a washer).

The piston components pictured on the left 
Consist of a specially shaped brass washer (top 
right) around which fits a specially shaped cup 
washer. This assembly is then compressed 
between two flat  brass washers. This allows 
some adjustment to the fit of the piston.

Handles

These can be made of various types of wood. Cherry and teak are 
specifically mentioned.  Wooden handles are normally a push fit. Often 
held in place with a brass ferrule and a brass rivet which passes
through a hole in the plunger rod. Some handles screw on and in some 
the plunger rod passes through the handle and are held on with a nut. 
Wooden handles are varnished of sometimes painted, - black and
green being the most used colours.  Plastic handles of various colours 
replace the wooden handles on some later syringes (eg. Spraygen) and 
these are moulded on.

T’, ‘D’ and ‘O’ shaped metal handles were used on early syringes (1830 
illustration) and often on ‘blacksmith’ made syringes.  Chadburn Bros
of Sheffield had a design (1842) for a hollow handle to hold the various 
exchangeable nozzles.
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Pictured below are examples of various types of handle.

Other Features

Springs are sometimes added to the plunger rod. These buffer the pull 
stroke, preventing the cup washers from hitting the barrel end cap. 
Similarly a rubber washer can be placed between the barrel end cap 
and the handle to absorb the shock of the handle hitting the barrel 
end cap. 



Chapter 8 – Nozzles

Much of the innovation in sprayers has been directed to improving 
nozzles. In a simple syringe the nozzle is normally  a perforated disc 
known as a ‘rose’. This sprays fairly large water droplets similar to rain 
drops. The two other types of nozzle are the jet nozzle which simply 
sprays a jet of liquid and the spray nozzle which sprays a vapour or
mist-like spray.  Spray nozzles are particularly useful for spraying 
fungicides and  insecticides.

Rose and jet nozzle were in use from earliest times. The more 
perforations in the rose nozzle and the smaller the holes the finer the 
spray. Normally a nozzle will have 30 to 100 perforation. However, the 
finer the rose the more difficult it becomes to fill the syringe which 
resulting in the development of the ‘fast fill’ or ‘quick fill’ valve. This 
concept seems to have been understood at least as early as the 18th 
Century with the valve being based on a simple disc. On larger syringes 
the use of the fast fill valve is also beneficial with a jet nozzle.

In 1819 John Read invented a syringe with a fast fill valve controlled by 
ball valve. The story is that he got the idea from seeing a cannonball 
being used in a valve in a ship’s pump. The ‘Taylors’ bilge pump of 1780 
uses a ball in it bottom valve, but I suspect this was specially made for 
the pump and not a cannon ball in the true sense. Sprayers using
Read’s design were still being produced in the 1930’s.

Finer sprays than those possible with rose nozzles require a  spray 
nozzle ( also known as cyclone or eddy chamber nozzles). By forcing
the liquid though very fine tubes into an atomising or swirl chamber 
before it leaves the syringe it is possible to create a very fine mist like 
spray.  The idea for this seems to have come from the USA in 1850’s. It 
was first was taken up by Vemorel in France for larger sprayers, but
was not applied to syringes until the near the end of the 1800’s.

The tube through which the liquid is forced may be simply one or more 
holes, or formed by using a plug which has spiral or angled channels
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which form tubes when the plug is inserted into the body of the nozzle. 
The final opening may be in the body of the nozzle or in a screw on 
cap. The atomising chamber is formed between this cap and the plug 
or body of the nozzle. Varying the angle, size or length of the tubes, 
changing the size of the atomising chamber or changing the size of the 
final aperture affects the characteristics of the spray. However, 
whatever the design, filling the syringe through the spray nozzle would 
be impossible, so spray heads are always fitted with fast fill valves. The 
valve opens to fill the syringe, but closes when spraying. They can be 
separate from the spray nozzle or the spray nozzle and the fast fill 
valve can be combined. Fast fill valves were originally controlled by a  
ball, but in 1907 there is a patent for a conical fast fill valve. 
(GB190625921 16/11/1907 A.E.French for W T French and son).

The opening of the fast fill valve must be close to
the nozzle so that both are immersed when filling 
the syringe. This has resulted in the characteristic 
horned appearance of spray heads with fast fill 
valves.  Some manufacturers have allowed for the

fact that the sprayer will be put in the container at an angle and have 
adjusted the angle of the fats fill valve accordingly, Others have not 
been concerned about this.

Nozzle with integral fast fill valves appear in the 1920’s. There are 
several different designs of these valves, but 
none are as effective as a separate fast fill 
valve in allowing liquid into the syringe, so 
there use appears to have been limited to 
smaller syringes with a barrel diameter of an 
inch or  less.

The idea may have been around for some time but not proceeded
with. This may be because there is a patent for the idea which I am not 
aware of, or because of the efficiency of the separate fast fill valve and 
the fact that larger syringes were more in demand.

Nozzles can be either fixed or interchangeable. Interchangeable
nozzles usually screw on an there is usually a holder on the barrel or



drip preventor for the nozzle not being used. Spay heads can have an 
interchangeable cap giving fine medium and course sprays. There are 
also some special fixed nozzles which incorporate valve which allow 
the sprayer to be used in multiple ways.

Simple Rose and Jet Nozzles

Rose nozzle can be fixed or interchangeable.  Fixed rose nozzles are 
common on cheaper sprayers. Jet nozzles are not usually fixed and a 
syringe with what appears to be a fixed jet nozzle is probably not a 
garden sprayer.

Rose/Jet Nozzles with Fast Fill valve

This is an example of a disc fast fill valve. It uses a flat
disc, with a centre aperture to form the valve. In the top 
picture the larger perforations near the centre are the 
inlet for the fast fill valve. The outer perforations are the 
rose. Inside there is a disc held in place by a central stud. 
When filling the disc is pulled up allowing liquid to pass 
though the external large perforations. When spraying
the disc is forced down so that only the smaller 
perforations are in use.  A similar approach is used  the jet
version of this valve (bottom) except that the stud has a a 
hole through the centre which form the jet when
spraying. Some versions of this use a leather rather than a 
metal washer. Valves based on this principle would have 
been some of the earliest in use.

There is less need for a fast fill valve with  a jet nozzle, buts some done 
The nozzles pictured below (rose on left and jet on right) have a fast fill 
valve in the centre controlled by ¼ brass ball held in a cage.
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In the Sprhao spray head the rose and the spray nozzles screw onto a 
head which incorporates the fast fill valve. The spray nozzle has two 
caps with various size apertures. The fast fill valve is of the ball valve

type. The brass ball is held in by a brass pin. This 
arrangement means that the fast fill valve is used both 
by the spray and the rose nozzle.

Spray Heads

Spray nozzles produce a fine spray or mist.  They work by forcing the 
liquid through fine tubes or channels (sometimes called atomising
tubes) into an atomising chamber, where it is swirled around before 
being forced out through an opening. The tube may be simply  one or 
more holes (up to 4)  set at an angle (see below), or formed by using a 
plug which has spiral or angled channels which form tubes when the 
plug is inserted into the body of the nozzle. The final opening may be in 
the body of the nozzle or in a screw on cap . The atomising chamber is 
formed between this cap and the plug or body of the nozzle. However, 
whatever the design,  filling the syringe through the spray nozzle would 
be difficult, so spray heads are fitted with fast (quick) fill valves. These 
open to fill the syringe, but close when spraying. Fast fill valves can be 
separate from the spray nozzle or the spray nozzle and the fast fill
valve can be combined.



The inside of a spray head with the spray jet removed. 
The swirl plug screws in on the right. It has a slot in the 
top to facilitate removal for cleaning. The groves in the 
plug form angled channels through which the liquid is 
forced.

The components of ABOL spray head. The swirl plug 
(right) is easy to remove for cleaning. Plugs with 
different size channels were available.

Composite spray nozzles incorporate a fast fill valve in the nozzle, 
eliminating the need for the separate valve.  There are basically two 
types of these. Ones where the valve is held in place by the swirl plug.

In this case  only the valve moves and 
liquid must past through the swirl plug. 
In this picture the conical valve
(centre) has a hole through the centre. 
The swirl plug (right) screws into the 

housing and holds the conical valve in place so that it can move a few 
millimetres. When filling the conical valve is pulled away from the 
opening in the housing allowing liquid to pass freely through the 
opening. When spraying the conical valve moved forward and blocks 
the opening in the housing, forcing the liquid through the smaller 
aperture in its centre The atomising chamber is formed between the 
bottom of the conical valve and the swirl plug.  In the other type the

valve and swirl plug form one unit 
and this whole unit moves allowing 
the liquid to flow around it when 
filling the syringe.  In a further 
variation on this there is no

separate swirl plug and the atomiser 
tubes are drilled directly into the valve 
stud.    
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Sometimes the  valve/swirl 
component is held in with an 
additional open screw or 
similar, but often it is 
unsecured and will fall out if

the nozzle housing is unscrewed.

More on Fast Fill Valves

Fast Fill Ball Valves

In these valves a ball is used to control the flow.
The ball is usually 1/4” or 3/8 “ in diameter and 
made of brass. The ball is  held in either by a pin or 
by an open retaining screw, When filling the syringe 
the ball in pulled into the housing where it is 
retained by the pin or screw. When spraying the
ball is forced against the casing sealing the valve
and forcing all the liquid through the spray nozzle. 

There are no washers involved. There are a number of different ways 
these valves can be constructed. ABOL Ltd. had three traceable

patents (GB245025 31/12/1925, 
GB259095 7/10/1926 and GB397658 
31/8/1931) for different designed for 
the fast  fill valve (suction valve). In 
the design pictured left the fast fill 
valves is a separate unit which
screws into the body of the spray 
head.

Ball valves are used with  rose, jet and spray 
nozzles. The ball can be held in by pins 
moulded into the fitting which are bent 
inwards. A similar approach is used on  rose 
nozzles.  Alternatively, the ball can be held in 
place by a ‘spider’ screw or similar.  



In this design the ball is crimped into valve. 

In this example the quick fill  fits between  the sprayer and the nozzle. 
The ball fits into the chamber  and is held 
in with a screw (right) .  When filling, the 
ball is pulled out from the hole 
underneath, allowing liquid to flow in. 
When spraying the ball  blocks this hole. 
The arrangements means that the
sprayer can not pick up the liquid at the 
very bottom of the container, which is

the case normal horned arrangements.

Fast Fill Conical Valves

In these valves  the ball is replaced by a cone shaped component 
(bottom right in picture). In  some cases (as seen 
in this example) there is a tiny rubber washer on 
the cone. This helps form the seal with the body 
when spraying. There can also be a small spring 
which fits behind the cone which keep the valve 
closed when no pressure is being applied.
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Cone shaped valves can also be used on rose and jet nozzles. In this 
example the cone is held in place 
with a open screw. The bar across
the screw provides strength and 
provides a  way of removing it for 
maintenance.

Automatic Nozzles

The standard way of changing between jet, rose and spray nozzles is to 
have interchangeable nozzles which the users screws onto the syringe 
as required. However, this is an area where the inventors have been 
very active and there are several inventions which aim to make 
changing  between spray types easier.

Purser (Patent GB191025717 1910)

This spray head has two nozzles as well as a fast fill valve.  One of the 
spray nozzles points forward and the other at an angle. When the 
angled nozzles is pointing upwards this is in use. Otherwise the nozzles 
pointing forward is in use. The action is controlled by a ball valve. The 
ball is held in place by a small cage and a screw and moves to block

one of the nozzles.



ROSENJET (Joseph Lilly - Patent GB217297  6/10/1924)

The RoseNJet spray head works either as a 
jet or rose depending on which way is held. 
The picture (left) show the mechanism with 
the rose head removed. The mechanism us-
es s 1/4” ball which blocks the appropriate 
aperture. When filling the mechanism acts 
as a fast fill valve. The nozzle assembly is

soldered onto the barrel end and is only partially 
accessible. The ball valve is on the inside. The 
ball moves as the sprayer is turned to block one 
of the outlets. During filling the ball moves away 
from both outlets.    

CROSSLAND & WOOD LTD (Patent GB600898 21/4/1948)

This head has three nozzles, a rose, a spray and a 
jet. The user chooses which one to use by rotating 
the syringe so that the required nozzle is on top. 
The inside of the head has three outlet holes to the 
three nozzles and two brass balls (¼ inch). These 
balls move as the syringe is turned so that they

block the bottom two unwanted outlets. When filling, suction pulls
both balls away from the outlets so that liquid can enter through all 
three apertures.
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ROBINSON BROS

This head allows automatic selection of either a rose or a spray. It is 
controlled by a ball ( in a similar manner to the RoseNJet. The head 
also has a filter, and can swivel.

Adjustable Spray Nozzles

The normal method provided for adjusting the spray is to provide in-
terchangeable caps for the spray heads. These have different size ap-
ertures (often small medium and large) to give different sprays. With 
some Abol spray heads it was possible to buy  spray plugs with differ-
ent characteristics.

Screw adjustable nozzles work by enabling the user to change the size 
of the atomising chamber. There is a W.T.French patent for 1909 
which does this by changing the distance between the spray orifices 
and the aperture in the cap. For this to work you need to be able to 
maintain a watertight joint. The  spray nozzle from a late Mysto 
sprayer is capable of being adjusted from a fine to coarse spray. A 
rubber O ring is used provide the seal, howev-er, the O ring was not 
patented until the late 1930’s and did not come into general use until 
the 1950’s, too late for most syringe sprayers, which generally rely on 
interchangeable caps or have a fixed spray. 



Spray caps used to adjusting the spray.

In this Abol spray head the spray can be 
adjusted by changing the cap and also
by  screwing in/out the spray plug 
(right).

G W Purser adjustable nozzle. The spray  is adjusted 
by the user screwing/unscrewing  the nozzle cap. A 
fibre washer is used to allow the movement 
required while preventing leakage.

Mysto adjustable spray nozzle. Adjusted by the 
user screwing/unscrewing  the nozzle cap. A 
rubber  ‘O’ ring is used to allow the movement 
required while preventing leakage.

The spray  is adjusted by  sliding into position a 
brass plate which contains apertures of two 
different sizes.
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The G W Purser adjustable nozzle  has a cap which can be turned, moving 
the cap in relation to the spray orifices. A washer in the re-taining collar 
(left) prevents leakage.  A simpler method is provided in the the  bottom 
example, which uses a sliding plate with a choice of apertures.
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Chapter 9 – Bends, Filters and Sundry Parts

Bends can be  fixed and form part of the spray head or barrel. Or they 
can be removable and  screw onto the front of the sprayer between 
the barrel and the nozzle. They  allow the sprayer to get under leaves 
etc. Removable bends  were often an optional extra so the fact that a 
sprayer does not have one doesn’t mean it isn’t complete. The name 
of the manufacturer is sometimes on the bend (e.g. Mysto, DronWal), 
There are also some special arrangements  whereby the bend is 
formed by a branch in the barrel or spray head and a blank cap or fast 
fill valve is used to control which branch is in  use.

A removable bend with the manufacturers name.

A simple bend made in the barrel.

A fixed  bend

In this arrangement there are two branches to the barrel. 
There are two caps, one of which is a nozzle and the other 
a blank cap.  By swapping the caps the sprayer can be 
changed from spraying forward to spraying at angle.

This arrangement is similar to the above, but instead of a 
blank cap there is a fast fill valve. Rose and spray nozzles 
are provided giving four  working combinations.

The angle of this nozzle is adjustable. This type of nozzle
is more often seen on continuous sprayers.



This Four Oaks sprayer has a swivel spray 
head.  The fast fill valve is controlled by a 
ball and is incorporated into the spray 
head.

Abol Ltd have a patent showing a filter incorporated into the spray 
heads, however, I have not seen this implemented.  From the patent it 
would be a small mesh filter fitted in the fast fill valve and easily lost . 
G.W.Purser have a separate filter (’Grit Proof’) which fitted between 

the barrel and the spray head.

Nuts and metal washers are normally imperial sizes. Occasionally there 
are special washer sizes and shapes, including metal cup washers. 
Better quality sprayers, especially the pre WW II ones, use brass 
washers and nuts, but many just use standard steel components. A few 
use special locking nuts.

Removable part such as bends and caps use leather or fibre washers 
between the parts.
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Chapter 10  Other Volumes (not yet available)

Volume 2  - Continuous sprayers, A brief history and detailed 
information on how they are constructed and work.

Volume 3 -  An introductions to other types of manual sprayers, 
including information on other pumps and other tools which 
superficially look like sprayers.

Volume 4 - Manufacturers and suppliers of sprayers. Information on 
each manufacturer and supplier. Includes some history with the 
emphasis on the sprayers they produced.


