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sit thee down and write 
In a book, that all may read 
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until biographies be written  ,  my friends cannot know why I fail to hold the place I gained as 
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Abstract  

This article shows that Hope-Jones s organ of 1889 at St John s, Birkenhead was the first in the world 
whose action was designed from the outset as an integrated system by a gifted professional engineer, 
using electricity to control not only the key action but the speaking stops, couplers, pistons and swell 
shutters as well.  One of the key elements facilitating the integration was Hope-Jones s action magnet, 
whose design was subtle and which is discussed at length in the article.    

The article also traces the evolution of Hope-Jones s subsequent thinking and practice until he left for 
America in 1903.  His key actions remained fairly static, consisting of pneumatic amplifiers controlled 
by his action magnet.  However his speaking stop actions evolved progressively from organs in which 
all stops were on slider chests to those in which some ranks were conceived on the unit principle.  The 
progression was nevertheless fairly slow considering that Hope-Jones had completed his paper design 
for the fully unified organ by 1890 at the latest, and the article suggests that this was due to a mixture 
of technical and commercial considerations.  There is little doubt that the power supply limitations of 
the day prevented him building the power-hungry unified organ with its hundreds or thousands of 
individual pipe actions, and he was probably not in a position to have manufactured them economically 
in any case.  

Hope-Jones introduced several techniques for coupling, of which his electropneumatic ladder relay was 
undoubtedly the prototype for that used in the Wurlitzer theatre organ many years later.  The article 
discusses the design features of this in detail.  He also used relays of a different design in his mobile 
and therefore remote consoles because wind would not have been available.  Likewise he must also 
have used both electropneumatic and (probably) electromagnetic stop combination actions depending 
on whether the console was mobile or not, and these are both discussed.  Of the many swell shutter 
control techniques which he invented, there is some evidence that he was using individual 
electropneumatic actions for each shutter as early as 1894.  

Although the organ at St John s used a dynamo to supply the action current, Hope-Jones devoted much 
subsequent effort to minimising the power consumption of his organs and some of his techniques are 
described in the article.  This was forced on him because of the need to establish a customer base in the 
majority of the country which did not enjoy access to mains electricity, town gas or high pressure water 
for blowing the instruments and thus for driving a dynamo also.  In these cases he had to use 
accumulators and some of his later organs would also have run for limited periods on a battery of dry 
cells, though definitely not on a single cell as he loudly and frequently claimed.  In all of this he was at 
a disadvantage because of the low resistance of his action magnet and thus its high power consumption 
relative to those of his competitors.  It is unfortunate that he degraded himself by the shrillness and 
mendacity with which he insisted the opposite was the case.  

With the exception of unit chests and their means of control which he introduced only a few years later, 
the 1889 organ at Birkenhead contained all of the action, switching and circuit techniques which were 
immediately taken up and applied in electric actions worldwide.  They were not displaced until 
electronics began to appear in organ building in the 1960 s, and even today organs are still built or 
rebuilt with electromechanical actions and components which are functionally identical to those 
invented by Hope-Jones.  That remains the measure of his legacy and achievements. 
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Introduction  

In the space of the mere fourteen years or so during which he was active in Britain 
Robert Hope-Jones changed the face of organ building across the globe for ever.  
Initially an enthusiastic amateur church musician with interests inclining strongly 
towards organ building, his day job was at first a senior telephone engineer, a position 
he had attained rapidly while still in his twenties.  In his thirtieth year, 1889, he threw 
it up in favour of full time organ building, and until he suddenly emigrated to America 
in 1903 he and others built a large number of organs in Britain using a novel electrical 
system for controlling their key, stop and combination actions.  Many of the 
techniques and components he invented have underpinned electric actions ever since.  
Therefore these dates which define the period when he was vigorously refining his 
ideas in Britain are those chosen for the purposes of this piece.   

This is not a biographical article because Hope-Jones has already been done to death 
in this sense by countless authors, a significant number of whom have fallen into that 
fatal trap of worshipping their subject thus rendering them hagiographers rather than 
biographers.  Among those who have maintained a more objective focus, their work 
has tended to illuminate the tonal aspects of his organs rather than the details of their 
mechanism.  Therefore none of these authors has covered the technical side of his 
work in the detail of this article.  Three relatively recent and useful sources are Relf 
Clark s PhD dissertation [38] and the biographies by David Fox [39] and Roger 
Fisher [5], though all lack the technical detail just mentioned.  Clark, a solicitor who 
is also well qualified musically, produced a weighty two-tome thesis which languishes 
unpublished as far as I know in the depths of the library at Reading university, making 
it rather inaccessible and therefore of limited usefulness to all but the most determined 
seekers after truth.  Fox s book is objective and therefore not hagiographic, but it is 
written from an American perspective which renders it regrettably superficial and 
incomplete regarding Hope-Jones s work in Britain.  It also contains many errors.  
Naming just two, it becomes wearisome after a while to find Thomas Threlfall s (q.v.) 
name mis-spelt throughout, together with no mention of organs such as that at Pilton 
in its gazetteer of stop lists.  Like Fox, Fisher also covers Hope-Jones s entire career 
in his readable little book, and its enjoyable style should not be allowed to conceal the 
fact that its author is a professional archivist in addition to his other interests.  This 
means he is able to present several hitherto unknown details which had eluded other 
authors 1.  

At the other end of the spectrum there exists a large and thoroughly unfortunate body 
of literature, a good proportion of which is scarcely worth reading other than for its 
entertainment value:  the authors, some with impressive paper qualifications, 
seemingly vie with each other in the shrillness of their rantings directed at Hope-
Jones.  Appendix 3 contains examples of the less enthusiastic remarks made about 
him and his work over the last half-century or so, and although included as a light-
hearted foil to the perhaps indigestible contents of the rest of this article, one feels 
some sadness that such things should have been penned by scholars.  

                                                

 

1 Clark reviewed Fisher s book (in Journal of the British Institute of Organ Studies (26)2002) and 
wrote of him Mr Fisher modestly declines to supply a biographical note .  As a result he concluded 
that one does not therefore know whether he is attracted by the impact of the contemporary arts on 
traditional forms of aesthetic experience .  
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Consequently there does seem to be a need for a more detailed study of Hope-Jones s 
early work at an engineering level before the limited information available becomes 
irrecoverably lost as time marches on.  Therefore this article describes how the 
electrical aspects of his actions worked in some depth and it assumes some knowledge 
of circuits and organ mechanism on the part of the reader.  Some of it merely draws 
together in one place information which is available elsewhere, though much novel 
material is also included.  The latter has helped to uncover the truth beyond the 
fictional fog surrounding Hope-Jones, not a little of which was contributed by himself 
- despite his achievements, naughty old Robert sometimes wove a web of deliberate 
deceit which is still taken at face value by some.  This means that one has to exercise 
caution when assessing everything he said and wrote during his lifetime, ranging from 
patent specifications to lectures and pamphlets.  Therefore I have had to resort to a 
process of almost forensic inference several times during the writing of this article.  
An example concerns Hope-Jones s organs which had moveable consoles on the end 
of a long cable.  These probably used a purely electric rather than an electropneumatic 
combination action (because no wind was available in the console), which in turn 
means they would have had to be powered by dynamos or accumulators (because dry 
batteries could not have provided the necessary peak current demand when the pistons 
were used).  Also these organs probably used a particular type of combined keying 
and coupling circuit which was not used in others, or they had an array of keying 
relays at the organ end of the cable.   Otherwise the circuit techniques of the day mean 
the cable would have been so fat that it simply could not have had the necessary 
flexibility.  These constraints would not have applied to Hope-Jones s fixed consoles.  
To date I have not found any of this mentioned in the literature, though that does not 
mean it does not exist of course, but for this reason it is expanded in detail later.  

Nevertheless there still remain gaps in this narrative, either because my knowledge is 
incomplete or erroneous (for which I apologise in advance) or because the 
information does not exist at all.  The condemnation of Hope-Jones and his work for 
over a century has gone way beyond anything which could possibly be justified by 
objective scholarship, fuelled as it has been by bitter commercial rivalries, vicious 
unkindness and closet homophobia to name but three.  The upshot, as we well know, 
is that almost nothing is left of his work when we now look for clues to close 
outstanding issues.  However the stimulus to write the article has arisen as the result 
of two recent (as of 2009) initiatives which complement nicely my own work and 
interests over many years.  Neither seems to be well known to the wider Hope-Jones 
scholastic community, assuming it merits the title.  These initiatives are, firstly, the 
research done by the Lancastrian Theatre Organ Trust (LTOT) over the last few years, 
particularly while establishing its unique museum in Manchester devoted to Hope-
Jones [1], [2]. Secondly, the current restoration of the Norman and Beard/Hope-Jones 
organ at the Battersea Arts Centre (formerly the Town Hall) in south London being 
undertaken by HWS Associates [3] in association with Electrokinetica [4] is throwing 
up some fascinating and hitherto unknown information.  I am indebted to Don Hyde 
and Roger Fisher of the LTOT and to Lucien Nunes of Electrokinetica for permission 
to use information in this article which has resulted from their work.  
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Some Historical Landmarks  

Although this is not a biographical article, some important landmarks which figure 
within its timeframe of interest nevertheless need to be mentioned to set the scene.  

For some years until 1886 when there was a dispute with the vicar, Hope-Jones had 
been the organist and choirmaster at St Luke s church, Tranmere, a township on the 
outskirts of Birkenhead facing Liverpool across the river Mersey.  One of the issues 
which apparently caused the rift was that Hope-Jones had personally funded the 
acquisition and installation of a second hand organ for the then considerable sum of 
£359, and he himself had set it up in the church.  This is mentioned because some 
commentators maintain that this organ at St Luke s was the first to be built by Hope-
Jones using his novel electric action, which is not the case because it was and 
remained a tracker action instrument.  However the St Luke s story demonstrates his 
early interest in practical organ building, and there is some anecdotal support for 
experiments he undertook on electropneumatic key action at this time.  These matters 
are described in engaging detail in Roger Fisher s book already mentioned [5].  

Following the débacle at St Luke s, Hope-Jones (complete with choir) transferred his 
loyalties to nearby St John s church at Birkenhead in 1886.  Together with the 
Liverpool organ builder Franklin Lloyd, he rebuilt the existing organ and the resulting 
instrument is properly regarded as his first foray into building organs with an electric 
action.  Largely complete by 1888/89 while he was still employed as a telephone 
engineer, the organ was controlled entirely electrically, the tilting-tablet console was 
detached and small enough to be readily moveable and it was blown by a town gas 
engine which also drove a dynamo providing power for the electric action.  These 
issues are important in the context of this article and they will be returned to later.  A 
more detailed description of this organ is in Appendix 1.  

In 1889 Hope-Jones resigned from the telephone company and in 1892 his first 
company, the Hope-Jones Electric Organ Company Ltd, was formed.  The same year 
he was elected to membership of the Institution of Electrical Engineers as it was then 
known (now it is the IET).  During the intervening three years he enjoyed the support 
of some influential backers, particularly the wealthy Liverpool brewer Thomas 
Threlfall.  As a result he had access to venture capital which funded his early 
activities on a number of fronts  some patents on electric action were granted [6] and 
he gave an important lecture to the College (later the Royal College) of Organists in 
London [7].  He also published a pamphlet [8] describing his electrical system which 
included testimonials from many organ builders, some of whom had already begun 
using it under license.  Unfortunately none of this material contained sufficient detail 
to enable anyone skilled in the art to verify many of Hope-Jones s claims, let alone to 
reproduce his results.  On the contrary, careful and objective reading reveals his 
appetite for propagating misinformation at best and downright untruths at worst.  An 
example is the many claims that his action magnet consumed far less power than 
those of his competitors (in fact it consumed far more), thus leading to the fiction that 
his largest organs would run for long periods on a dry cell [9].  

In 1895 the company folded, to be followed by three others which likewise came and 
went within the next eight years.  This did not prevent the construction of several 



8 

large and famous organs such as those at Worcester cathedral (1896) and Edinburgh 
university s McEwan Hall (1897).  Many smaller instruments were also built 
including some tiny ones with only a single manual, yet even these had a diaphone 
rank!  At the same time other builders continued to install organs which can be 
reasonably regarded as Hope-Jones clones because they used his patented components 
and techniques under license.  Towards the end of his sojourn in Britain Norman and 
Beard, one of the most enthusiastic builders of cloned instruments, erected a large 
four manual concert organ in Battersea Town Hall (now the Arts Centre) which was 
inaugurated in 1901 by Hugh Blair [11] though it was not paid off until 1903.  Blair  
formerly presided at another monumental Hope-Jones instrument at Worcester 
Cathedral.  The contract was originally intended for one of Hope-Jones s transient 
companies and he was retained for a while by Norman and Beard in a consultancy 
role after its collapse, though the relationship soon soured.  Because this organ still 
exists in largely its original form and because it is currently (2009) being restored, 
much relevant information can be extracted for the purposes of this article.  

These two organs at Birkenhead and Battersea more or less mark the beginning and 
end of Hope-Jones s activities in Britain in terms of his early and mature organ 
building practice respectively.  In the intervening period can be found evidence of the 
ways his thinking and practice evolved regarding organ actions, and these are 
examined in the remainder of this article.  When he left for America in 1903 he took 
these concepts with him and they underpinned his subsequent work, including that 
which eventually led to the Wurlitzer theatre organ. 
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Generic Issues  

This section deals with several issues relevant to Hope-Jones s key, stop, coupler and 
combination actions.  Most of them used his electropneumatic action magnet in one 
way or another and all of them involved electrical contacts, which had to be reliable.  
Therefore these and related generic issues will be discussed first.  

Hope-Jones came to organ building from a professional electrical engineering 
background unique to all his competitors.  Several generations of telegraph engineers 
since about 1830 had already laid the foundations of sound electromagnet and 
electrical contact design in telecommunications practice, which Hope-Jones had 
absorbed and which he later applied to electric actions in organs.  Many of these are 
details which are not immediately apparent to the uninitiated, and even today they can 
only be appreciated by a careful examination of his components and techniques by 
those with the necessary expertise and objectivity.  Most organ builders of his day, 
and many since, either ignored or never understood these essential nuances which are 
indispensable to a successful electric action.  I have expanded this theme elsewhere 
[12], and this section of the article now examines it with special reference to the work 
of Hope-Jones.  

Contact design 
The design of reliable contacts involves far more than merely having a couple of bits 
of metal touch each other.  Some of the issues (environment, enclosure, materials and 
mechanical aspects) have been covered in [12] and the discussion will not be repeated 
here.  Instead, two additional topics will be discussed 

 

contact resistance and 
redundancy 

 

because it is obvious from his legacy that Hope-Jones understood their 
importance to achieving good results.  It is interesting that the contacts still used in 
high quality switches and relays today employ similar techniques to those used by 
Hope-Jones in his organs.  He did not invent them of course; by 1890 they had 
become part of the stock in trade of a professional electrical engineer because their 
roots can be traced to the earliest development of the electric telegraph.  The point is 
that he was the first to introduce them routinely into organ building, though others 
frequently ignored them or misunderstood the importance of what they saw as 
irrelevant details.  This continues today as we shall see.  

Contact resistance 

 

Figure 1.  Two common contact configurations  

Figure 1 shows two common contact configurations.  That on the left is a pair of 
domed contacts as commonly found in relays for example.  On the right is a wire 
arranged to contact a wiper or busbar running perpendicular to the plane of the 
diagram.  This type is frequently used for organ key contacts, or in the ladder switches 
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used for coupler relays.  In both cases minimising contact resistance is important to 
minimise voltage drop, and moreover the resistance must be stable over long periods 
and several tens of thousands of operations.  In the case of a good quality commercial 
switch or relay contact resistance is typically a few milliohms.    

Contact resistance is a function of the area of the parts which touch, and in turn this is 
a function of the force applied to bring the parts together.  This can be appreciated by 
looking at the wire and busbar example above in which the contact area is small (it 
would be infinitesimally small for a perfectly cylindrical wire and busbar).  This leads 
to an intrinsically high contact resistance unless we do something about it, and what 
we do is to bring the parts into contact with a definite amount of force, an amount 
chosen explicitly at the design stage.  Initially the pressure between the contacts is 
high because the applied force is exerted over a very small area, and this causes 
elastic deformation of the metal surfaces by a small amount which depends on the 
value of the force.  While the force is applied it therefore temporarily increases the 
contact area and thus reduces the contact resistance to the required value.  When the 
contacts separate the surfaces return to their original shapes.  

The brief description just given conceals the breadth of an important topic in electrical 
engineering to which considerable resources are still devoted, though it gives a 
flavour of the issues involved.  Other factors relate to the dispersal of dirt and surface 
contaminants, and here again the amount of applied force is important.  A force of 
several tens of gmf is typical for commercial relay contacts in small-signal 
applications which switch currents below one ampère or so.  But here resides a 
historical problem for organs.  Organ builders seem to dislike key contacts which 
materially affect the weight of touch set by the key spring (typically around 100 gmf), 
therefore the contact blocks are frequently designed, and arranged with respect to the 
key leverage, such that the contact force is too low.  The problem also occurs in 
coupler relays using ladder switches in which a single magnet pulls a stack of some 
61 wires into contact with the same number of busbars.  If the magnet is a beefy one 
which exerts a pull of, say, 4.5 N (about 0.45 kgf or 1 lbf, typical of a heavy duty 
lever magnet) then the force between each pair of contacts will only be around 7.5 
gmf.  Using smaller magnets will exacerbate the problem still further.  Forces of this 
order are far too low, and it explains why these switches have historically been so 
unreliable and why they remain so today.    

Did Hope-Jones appreciate the problem and did he overcome it?  The answer is 
affirmative in both cases.  For example, he used two methods to ensure sufficient 
force could be applied to the contacts in his coupler relays (ladder switches).  Firstly 
he operated them electropneumatically rather than directly by an electromagnet, thus 
by using a pneumatic motor of suitable size he could apply as much force as 
necessary to the contact stack.  Secondly he employed a rotary rather than a linear 
actuator for bridging the contacts as sketched in Figure 2, and a photograph of an 
actual Hope-Jones relay cabinet is shown later.  This meant that the force required of 
the motor depended on the total frictional force between the contacts and their 
bridging pins, rather than directly on contact force itself.  If properly designed and set 
up, the frictional force could be made lower than the contact force.    
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Figure 2.  A Hope-Jones coupler relay: rotating actuator arrangement  

Unfortunately this neat trick seems to have been virtually forgotten since Hope-
Jones s day except in a few cases - not surprisingly, Wurlitzer went on to use a similar 
technique in their theatre organs.  Compton was one of many builders which did not 
and their ladder switches were inconveniently, sometimes embarrassingly, unreliable.  
Not only did they use linear actuators (in the form of paxolin traces) but they were 
operated directly by lever arm electromagnets which were far too small for the job.  
Apparently aware of the resulting reliability problem, they sometimes duplicated 
entire relays for important couplers (such as unison offs) in an attempt to mitigate it.  
The same fundamental design mistakes are still obvious for all to see today in most of 
the ladder switches available from organ supply houses.  

Contact redundancy 
It is easy to improve the reliability of contacts merely by including redundancy in the 
form of duplication.  For example, instead of using a single contact wire, a pair of 
wires will always improve performance by a significant factor.  Simple probability 
theory demonstrates this 

 

consider a case in which a single wire-and-wiper contact 
has a one in four chance of failing on average, in other words it would have a 75% 
chance of working.  This would be unacceptable for organ applications because it 
would mean that if you pressed a key four times in succession, on average you would 
get no response in one case.  Yet by using two wires instead of one the probability 
would rise to nearly 95%.  This means that a pair of unacceptably bad contacts will 
become nearly infallible when operated together.  The reason is simple of course 

 

using two wires means that the probability of both failing to conduct at the same time 
is lower than that for each wire separately.  

Redundancy of this type is still used in high quality switches and relays, and the 
example in Figure 3 is a sketch of a bifurcated relay contact as used for well over a 
century in telephone exchanges and other applications. 

 

Figure 3.  Contact redundancy: bifurcated relay contact  
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Hope-Jones employed redundant contacts in several of his organ mechanisms, one 
type being simply an elongated wire loop as shown in Figure 4.  These provided two 
contact points between the wire and wiper instead of just one, and he used this 
configuration in several switching applications.  

 

Figure 4.  Contact redundancy: simple wire loop configuration  

Wire loops were found frequently in Hope-Jones s key, pedal and piston contacts (e.g. 
at St Modwen s, Burton upon Trent) and in the changeover (single pole double throw) 
switches used in the power saving mechanism which he applied to his double-acting 
slider machines (e.g. at Battersea Town Hall, described in detail later).  He also 
implemented the same power saving scheme in his double-acting electropneumatic 
coupler relays.  These also are described in more detail later, but a photograph of the 
changeover switches in those in the organ at St Paul s, Burton upon Trent in 1894 is 
shown at Figure 5.   

  

Figure 5.  A Hope-Jones coupler relay using wire loop contacts 
(Copyright  Lancastrian Theatre Organ Trust)  
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As with his contact resistance reduction techniques already described, such apparently 
simple elaborations were frequently overlooked by other organ builders who saw 
what Hope-Jones had done but were unable to appreciate their importance.  

Magnet design 
Hope-Jones expended much effort on electromagnet design, and here again we can 
discern the part played by his engineering background.  He described his well known 
disc valve action magnet in British patent 15461 in 1890.  As with most patents, those 
of Hope-Jones usually contained not quite enough information to enable readers 
skilled in the art to reproduce his results, together with a sprinkling of irrelevant 
material to send them on a wild goose chase.  I have discussed this patent elsewhere 
(see Appendix 1 in [9]), and will now take the analysis further.  Because Hope-Jones 
used the same magnet to perform various functions in his key, stop, coupler and 
combination actions it is discussed here in a generic sense, not just in relation to his 
key actions.  

Electromagnet basics 
From an electrical point of view only (i.e. ignoring magnetic aspects such as intrinsic 
versus effective core permeability, core cross-sectional area, hysteresis, saturation, 
etc) two of the most important parameters of a DC electromagnet are the number of 
turns of wire on the coil and the current flowing through it.  The greater the value of 
either, the more powerful the magnet.  They are often combined in the idiomatic and 
convenient electrical engineer s unit of the amp-turns product for a particular 
magnet.  For those who prefer nobler names, this product is related to the magneto-
motive force of the magnet.  Therefore the applied voltage only affects the force 
available from a magnet in the secondary sense that it defines the current passing 
through a coil of given resistance.  In turn, coil resistance is influenced by the number 
of turns and the wire diameter.  

There are several ways to design an electromagnet, but often one first needs to know 
how much physical space is available for the coil.  Standard formulae developed early 
in the 19th century then enable one to trade wire diameter against number of turns to 
fill the space, giving the coil resistance at the same time.  For example, if there is not 
much space for the windings then one would have to use finer wire for the same 
number of turns than if more space was available.  This will result in a higher 
resistance, demanding the use of a higher voltage to achieve the necessary current and 
thus the same amp-turns value.  

Thus electromagnet design is as much the art of juggling the various interacting 
parameters as it is a science, and in its history since the electromagnet was invented in 
1823 by William Sturgeon (who, interestingly, had friendly links with an organ 
builder) there have arisen innumerable rules of thumb and tricks of the trade.  It is 
difficult for one without the know-how to come to magnet design and have one s first 
attempt work properly (I speak from experience), and we therefore have to respect 
Hope-Jones s abilities in these matters.  Magnet design is something he had in his 
blood as a telephone engineer whose life was dominated by relays, coils and magnets 
of every description.  This is not sycophancy but a judgement I have reached having 
investigated what he did in the detail now to be unfolded.  
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Windway augmentation 

 
the pepper pot

 
Even by the understandable reprographic norms of the day the illustrations in Hope-
Jones s magnet patent were scrappy and of a rather poor standard; one suspects this 
might have been deliberate.  Nevertheless we can extract some useful information by 
studying the diagrams reproduced here in Figure 6.  Firstly we see that Hope-Jones 
used a two stage pneumatic amplifier following the chest magnet in his 
electropneumatic actions, which in itself is not remarkable.  The additional drawing 
on the right of the magnet alone conveys little additional information.  The two 
illustrations on the left are of most interest because they reveal the pepper pot 
attached to the exhaust tube of the magnet.    

  

Figure 6.  Extract from Hope-Jones s patent 15461 (1890)  

Of the few authors who have commented on it at all (such as Audsley [14]), most 
seem to have assumed that its sole function was simply to reduce the force required to 
pull the disc valve away from its seat against the multiple orifices of the pepper pot.  
This conclusion is obviously baseless if one thinks about it, because there can be no 
difference between the force exerted on the valve as shown and one which covers a 
narrower exhaust tube with the same cross sectional area as that of the multiple 
pepper pot tubules.  In other words, if you merely want to reduce the force, why not 
just use a narrower exhaust tube rather than the complication of a pepper pot?  It 
would have been a precision item of engineering and therefore difficult and expensive 
to make.  The fact is that Hope-Jones saw the pepper pot as a device which would 
increase the windway of the disc valve and simultaneously reduce the force needed to 
open it, a technique already used elsewhere in Victorian fluid control technology such 
as in steam, hydraulic and gas engines.  This will now be demonstrated.  

The windway W1 of an ordinary disc valve (no pepper pot) is the surface area of the 
cylinder described by the valve as it opens.  This is given by  
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W1 = Dm

  
(1)  

where D is the diameter of the exhaust tube and m the amount by which the disc 
moves.  

For the array of tubules of the pepper pot, their total windway is given by   

W2 = N dm

  

(2)  

where N is the number of tubules and d their diameter (d << D).  

Taking the drawings in Figure 6 at face value there are 18 tubules, thus N = 18.  
Making approximate measurements from the diagram, their internal diameter is about 
1/13th that of the exhaust tube, thus d = D/13.  The exhaust tube in Hope-Jones s 
magnet was somewhat wider than those used in similar chest magnets today and it had 
an internal diameter of about 8mm.  Therefore the diameter of each tubule would have 
been a minute 0.6 mm on the basis of the drawings.  

Putting these values into equation 2 gives a value for W2 = 1.4 Dm

 

approximately,  
therefore W2 = 1.4W1.  This demonstrates the effectiveness of splitting up a single 
aperture into a number of smaller ones in that the windway has been increased by 
some 40% in this case for the same valve movement.  In reality the improvement will 
not be as great as this because one has to take into account the restriction to air flow 
through the narrow tubules.  

At the same time the total exhaust area of the tubule array has been reduced by a 
factor of about ten compared to that of a single exhaust tube, assuming the same 
values for N and D/d as above.  Thus the force required to operate the valve against 
the wind pressure will reduce by the same factor because force is proportional to 
valve exhaust area in both cases.  On the face of it these twin advantages of 
significantly increased windway and massively reduced operating force are therefore 
compelling ones.  

As just remarked, Hope-Jones did not invent this technique although he was 
presumably the first to suggest applying it to organs, otherwise the patent could not 
have been granted if the examiner was doing his job properly.  However I do not 
know how widely he employed it in practice as I have not come across one of his 
chest magnets which was actually fitted with a pepper pot valve seat in the form 
illustrated in Figure 6, although some of them had seats with fewer but larger sub-
apertures.  From a practical point of view, apart from the cost of manufacturing such a 
small item of precision engineering, the narrow tubules would easily have become 
blocked by dust and dirt.  Moreover, as mentioned already, the theoretical windway 
augmentation factor would have been reduced in practice because of resistance to air 
flow through the minute orifices.  Therefore Hope-Jones might have decided it was 
more trouble than it was worth, because if there is not a significant windway 
augmentation effect then there is no point using it 

 

valve operating force on its own 
could be reduced much more easily just by using a narrower exhaust tube to start 
with.  
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As conjectured in the previous article already referred to [9], I have a suspicion that 
the pepper pot might have been one of those red-herring ideas which one often finds 
in patents 

 
nothing that was claimed was actually incorrect, but the things which 

were not said were more important.  Any organ builder who thought it was a vital and 
indispensable part of Hope-Jones s magnet would probably have been dissuaded from 
plagiarising it, and this would have suited his purposes just fine.  He must have had a 
very good patent attorney, which is likely if only because his venture capitalist 
Thomas Threlfall was paying the bill!  

Magnet resistance and operating voltage 
In his writings and utterances Hope-Jones laid emphasis on the need for a high 
magnet resistance to prolong battery life in those cases where his organs were thus 
powered, and in this he was merely echoing what other organ builders said at the 
time.  However there was in reality a gulf between them 

 

whereas other builders did 
indeed use high resistance magnets of several hundred ohms, Hope-Jones did not [15].  
It is in fact quite difficult to discover the resistance he favoured from the prose in his 
patents for example, where he took refuge in vague phraseology such as many turns 
of fine wire leading to a high resistance , but I am now of the view that it is probable 
he seldom or never used resistance values over 100 ohms.  He would have understood 
the dangers of being too open in this area when he was claiming, dishonestly and 
disingenuously, that his action magnet consumed far less power than any which had 
gone before.  The dark secret was kept so well that people usually believed him and 
some still do, though to his credit Audsley was an exception [14].  In fact the 
resistances of his surviving magnets are most often in the region of 50 to 60 ohms, 
though some exhibit a higher figure.  At this remove in time it can be difficult to 
know whether a magnet one is presented with is in its original form or has been 
rewound to have a different resistance.  

The required operating voltage likewise varied somewhat.  His most extravagant and 
frequent claim that his organs would work on 1.5 volts from a single dry cell was a 
fiction and can be discounted [9].  At the other extreme it is probable he did not use 
more than 8 volts, the voltage generated by the dynamos mentioned in his surviving 
shop notebooks [19].  All his actions and other mechanisms which used his 50 ohm 
action magnet would have generally worked pretty well on 6 volts and this is backed 
up by some recent experiments to be described later.  This is not surprising because it 
fits nicely with the amp-turns product for the several variants of this type of magnet 
which have been used by organ builders worldwide over the last century or so.  
Components rated at 6V/50 (Hope-Jones), 12V/100 (typical of the mid-20th 

century) and 15V/150 (a typical value today) are all similar in that they consume 
100  120 mA and have a comparable number of turns on their coils.    

Magnet efficiency 
By magnet efficiency I mean the force exerted by a given electromagnet for a given 
value of direct current passing through its windings.  As a former telephone engineer, 
Hope-Jones would have known that efficiency was strongly related to flux leakage.  
Minimising flux leakage means that the magnetic circuit has to be complete (hence 
his use of a hairpin configuration so that the flux from both poles was returned to the 
armature and passed through it), and air gaps in the magnetic circuit had to be 
minimised (hence the armature movement had to be minimal while still enabling it to 
do its job). 
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Figure 7.  Magnet geometry for a hairpin electromagnet  

Another design issue influencing magnet efficiency concerns the maximum coil 
diameter.  You cannot go on adding layers of wire ad infinitum even if you have the 
space, because the further away the turns get from the core the less efficiently the flux 
they generate links with the core.  This represents another contribution to flux leakage 
and thus to a reduction in magnet efficiency.  The electromagnet was invented in 1823 
and early on it seems a rule of thumb developed that the maximum winding depth 
should not exceed the diameter of the core if flux leakage was to remain within 
reasonable bounds.  This is illustrated in Figure 7 which is a sketch of the geometry of 
a hairpin electromagnet looking onto the poles, in which d is the core diameter.  
Therefore the poles cannot be closer than about 3d if one wants to use the maximum 
amount of wire.  

Factors such as these must have led Hope-Jones to develop his action magnet in the 
form he did, including its adjustable exhaust tube to set the valve movement 
accurately.  His basic design was so sound that it is still used to this day with little 
modification.  

Measurements on several surviving magnets used by Hope-Jones and others in organs 
built over the period covered by this article show that they would typically just pull in 
a properly adjusted valve with a current of about 50 mA against a wind pressure of 
150 mm wg (6 inches) [18].  Of course, in practice the current would need to be much 
greater than this for the organ to function reliably, with the figure of 100 

 

120 mA 
mentioned above being typical.  

Depolarising 
Organs have to work reliably for periods measured in decades, and over this timescale 
Hope-Jones probably realised that it would be difficult to predict the risk of residual 
magnetism building up in his magnets.  If this happened there would be a danger that 
the lightweight disc valves would adhere permanently to the magnet pole pieces, with 
unthinkable consequences.  Thus he addressed early in his career a number of ways to 
prevent this, and he mentioned the topic under the heading of depolarisation in his 
1891 lecture to the College of Organists [7].  However he passed on without giving 
further details on that occasion.  

One technique he apparently considered was to send current in the reverse direction 
through the magnets from time to time, as mentioned in his early patents [6].  In 
practice the simplest way to achieve this (far simpler than the methods suggested in 
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his patents) would have been to periodically reverse the polarity of the DC supply to 
the entire organ, perhaps at tuning visits.  In Hope-Jones s day polarity-sensitive 
circuit devices such as diodes did not exist, so there seems no prima facie reason why 
he could not have used this method (unless he used polarised relays for some purpose 
or other, and though currently I have seen no evidence that he did, they were 
mentioned from time to time in his patents [6]).  Nevertheless I have no knowledge 
whether he or his employees actually did use the polarity reversal trick, as it is merely 
an obvious approach which independently occurs to me.  However some of his organs 
(e.g. that at Worcester cathedral) did suffer from the residual magnetism problem 
about 18 years after he had emigrated [13], [20] so it is possible that the other organ 
builders who maintained it after his departure were unaware of the importance of 
taking preventive measures.  Either that, or they had a vested interest in hastening its 
collapse.  

Corrosion prevention, release time and spark suppression 
Some of Hope-Jones s later magnets were fitted with a zinc disc surrounding the 
magnet poles.  This was probably intended to reduce corrosion of the pole pieces in 
damp environments.  In addition, eddy currents in the disc would have slightly 
increased the release time of the magnet and thereby reduced the sparking problem at 
the contacts.  These matters are discussed further in the section dealing with key 
actions.  

Automatic power shutoff 
Hope-Jones said and wrote much about the allegedly miniscule amount of power 
required to operate his action magnet to the extent that his largest organs would run 
for months on a single dry cell.  I have shown elsewhere that the claim was baseless 
and that, sadly, it therefore reveals him as a purveyor of blatant untruths [9].  The fact 
is that his magnet consumed many times more power than those of his competitors for 
a given voltage [15], so much so that he had to introduce means for shutting off the 
current automatically in his later organs.  One reason for this was presumably to save 
power.  Although this was unnecessary when he used dynamos to supply the current, 
it assumed importance when it was derived from accumulators or (with certain organs 
only) a battery of dry cells (not a single cell).  

However there was probably another reason why he deemed it necessary to shut off 
the current which does not seem to be well known, and this concerns the temperature 
rise in his magnets were they to operate continuously.  This is nothing to do with 
power saving but it will be discussed here for convenience.  

Temperature rise in the action magnet 
To appreciate why temperature rise in the magnet was a potential problem we first 
need to know what type of wire Hope-Jones used in his magnets and how it was 
insulated.  Today we simply buy so-called enamelled copper wire when we want to 
make an electromagnet and it is easy to overlook the difficult and protracted birth 
pangs of this essential material [16].  In fact today s wire is not enamelled in the Art 
Nouveau sense at all,  rather it is covered with a thin but tough modified polyurethane 
coating which is not easily removed or damaged mechanically.  However it is easily 
and conveniently burnt off by the heat when soldering it.  
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Wire enamelling techniques did not become good enough for routine use in electrical 
engineering until well into the first decade of the 20th century, which was after Hope-
Jones had emigrated to America.  Prior to that it was necessary to use cotton or silk 
covered copper wire for bells, telephones, transformers, motors, dynamos, relays and 
other sundry electromagnet coils, a technique originally introduced by Michael 
Faraday many decades before.  However it was far from ideal because even the 
thinnest fabric covering was too thick when it was necessary to cram as much wire 
into the winding space as possible, and it was frequently eaten by moths and rodents 
which is why magnet wire was often coloured green or blue in equipment from that 
era by impregnating it with repellent.  The insulating properties were poor especially 
in damp conditions.  Even when dry, silk or cotton could be penetrated easily by high 
voltage sparks within the windings and once this had happened the entire coil could 
rapidly become useless.  This problem potentially afflicted Hope-Jones s magnets 
because he had limited means at his disposal for suppressing the high voltage surge 
which occurred when the circuit was broken.  

From the outset, therefore, Hope-Jones impregnated his coils with wax or shellac-
based varnish which would soak into the fabric covering to prevent it absorbing 
moisture, to provide some protection against high voltage breakdown and to resist 
moth and rodent attack.  This was a standard technique of the day.  Unfortunately it 
brought with it the consequential problem that the coils could not be allowed to heat 
up, otherwise the varnish or wax would run out.  This was at a time when wax 
products would almost melt and French-polished furniture would become tacky on 
hot days.  His magnets consumed typically one watt at their operating voltage around 
7 volts, not a lot in an absolute sense but enough to cause them to warm up when 
energised for long periods.  For this reason, as well as economising on power, Hope-
Jones was driven to incorporate means for shutting off current to as many magnets as 
possible in his organs while they were not actually performing a function.  
Interestingly, one of today s organ builders came across this problem recently when 
the Usher Hall organ in Edinburgh (Norman and Beard, 1914) was being restored by 
Harrison and Harrison in 2000.  Norman and Beard often used Hope-Jones s 
components and techniques, and Harrison s expressed regret that they felt unable to 
retain what they referred to as these handsome components (i.e. Hope-Jones s 
action magnets) because of their wax insulation and consequential overheating risk 
[17].  

In summary, throughout the 19th century and into the 20th  the best efforts of electrical 
engineers on all fronts were hindered by the problem of inadequate insulation.  Hope-
Jones was no exception, and it is likely that insulation breakdown in his 
electromagnets was responsible for at least some of the failures of his organs.  After a 
quarter of a century of service the action of that at Worcester cathedral more or less 
collapsed, in part because of perished insulation (Arthur Harrison s words) and 
burnt wiring [13], though I would like to establish whether a lightning strike played a 
role in this before jumping to conclusions.  Whatever judgements are reached, one 
must not blame Hope-Jones for his inability to solve problems that were insoluble at 
the time, especially as all other organ builders who used an electric action faced 
exactly the same challenges.  
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Power supplies 
Hope-Jones and those building clones of his organs under license used dynamos, 
rechargeable secondary cells in the form of lead acid accumulators and (occasionally) 
non-rechargeable primary batteries comprising wet Leclanché cells or dry cells to 
power their actions.  It is important to realise that Hope-Jones s organs fell into two 
categories as far as power supply considerations were concerned 

 
those which used 

an electromagnetic action for moving the stop tablets in response to the combination 
pistons, and those which used an electropneumatic action.  Both will be described in 
more detail later.  There it will be shown that his electromagnetic stop action magnets 
would have drawn a current of about one ampère each from a 6 volt supply, whereas 
when operated electropneumatically they would only have needed about 120 mA.  
Thus moving many stops on or off simultaneously in response to a piston meant that 
peak currents of many ampères would have been required in the former case.  

This high peak current requirement for an electromagnetic motorised combination 
action meant that only dynamos or accumulators could have been used to power the 
organ in question, because only these have an internal resistance much lower than the 
load resistance.  Typically their internal resistance would have been, as now, a few 
tens of milliohms or less.  On the other hand the internal resistance of a dry battery is 
at least ten times higher, and moreover it rises as the cell ages or discharges.  A 
typical value for a battery of three or four cells would have been, as now, at least 0.5 

.  This limits the maximum current which can be drawn from a dry battery to a few 
ampères before its terminal voltage drops to a level below which the magnets will not 
work, thus rendering it completely inadequate to power an electromagnetic 
combination action.  

From the outset Hope-Jones showed by his practices that he preferred to use dynamos 
whenever he could despite ridiculous claims that his organs would run on a dry cell.  
His first organ at St John s, Birkenhead used a dynamo [7], [23], [24] even though he 
himself loudly trumpeted the dry cell myth in relation to this instrument [7], [9].  The 
dynamo here was driven by the town gas engine used for blowing the organ, said to 
be by the Otto firm [21].  Otto was a well known engine maker of the day, and 
reading the Victorian engineering literature suggests to me that the name might have 
been a generic one for any type of gas engine in much the same way as we use 
hoover today to mean a vacuum cleaner.  In fact Otto engines were larger and more 

expensive than some other types, one of which was known as the Bisschop engine.  A 
firm in Stockport, not far away from Hope-Jones s early stamping ground, made 
Bisschop engines for organ blowing purposes among other things [25].  An example 
of the latter, now back in Manchester near to where it was made, is shown in Figure 8.  

The Lancastrian Theatre Organ Trust has recently uncovered fascinating evidence 
showing that Hope-Jones was well acquainted with a certain Henry Royce in the 
1880 s, he of later Rolls-Royce fame, and that Royce s company manufactured some 
electrical components for Hope-Jones around that time [2].  The phrase  ... Electro 
Magnetos for the Hope-Jones organ manufactured at Birkenhead ...  occurred in an 
inventory of early items manufactured by Royce compiled by his company secretary 
John de Looze.  The meaning of the term Electro Magnetos is unclear to me as it 
could refer either to Hope-Jones s electromagnets or to the dynamos he used to power 
his actions, or both.  Royce was apparently making similar items for the fledgling 
automobile industry either then or soon afterwards.  Nor is it clear whether the Hope-
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Jones organ mentioned means solely the prototype instrument at St John s, or the 
several manufactured later at Hope-Jones s first factory at Birkenhead in 1893.  
Notwithstanding these uncertainties, there seems little doubt that Royce was 
intimately connected with the electrical side of Hope-Jones s early organ building 
activities.  

  

Figure 8.  A Bisschop town gas engine of 1882 
(Copyright © Colin Pykett)  

This engine was originally made in Stockport and is now in the Museum of Science and Industry in 
Manchester.  It delivered "1.5 man power" and could be "managed by any boy or girl".  A chilling echo 
of those dark, Satanic mills.  Note the dual belt-drive pulleys, one of which could have been used to 
drive a low voltage dynamo as at St John's, Birkenhead, while the other worked the bellows crank.  

Thus the dynamo at St John s, Birkenhead is said to have been made by Henry Royce 
and to have delivered 4.5 VDC [2], comparable to the voltage from three dry cells, 
though this seems on the low side in my opinion given that the magnets will not work 
at all below 2.5 V or so as mentioned already.  Later dynamos used by Hope-Jones 
apparently provided around 8 V [19] which appears more reasonable especially if it 
refers to the off-load voltage, which would then reduce slightly when loaded.  This 
would bring it closer to the figure of 6 V which fits nicely with the various analyses 
presented later in the article and with Hope-Jones s practice elsewhere.  The current-
delivering capability of these dynamos is unknown to me, but it would have had to be 
in the region of several tens of ampères to power the Birkenhead organ with its 
electromagnetic combination action.  

When dynamos could not be used, such as when an organ was hand pumped because 
of the absence of mains electricity, gas or hydraulic power, Hope-Jones generally 
used accumulators, re-chargeable lead-acid cells.  Such an instrument was installed at 
Pilton in 1898 [26] and anecdotal accounts were retailed to me of the accumulators 
there having to be recharged at the local garage as late as the 1920 s.  Shown in 
Figure 8 is a lead-acid accumulator from the 1920's.  The one pictured was sold for 
wireless purposes (heating the valve filaments in early radio sets) and it delivered 2 

volts with various storage capacities related to physical size, 20 Ah being a typical 
middle of the range figure.  The accumulators available to Hope-Jones would have 
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been similar to this, although they benefited from subsequent development 
particularly during the first world war.  A battery of three or four suitably sized cells 
in series would have powered the actions of any of his organs reliably for a few weeks 
before recharging.  

The terminal voltage of an accumulator does not vary much during its discharge cycle 
apart from a rapid drop from about 2.3 V to 2 V just after being freshly charged.  It 
also has an extremely low internal resistance of typically a few milliohms per cell 
which means very large currents can be drawn from it.  This means that the currents 
of several tens of ampères demanded by an electromagnetic combination system when 
the pistons are used could have been provided without difficulty.  

 

Figure 9.  An accumulator cell from the 1920 s  

Dry cells are a completely different kettle of fish.  I have already mentioned several 
times the absurdity of Hope-Jones s advertising scam that his organs would run on a 
single one [9].  Nevertheless some of them could have run for relatively short periods 
on a battery of four dry cells which give an open circuit voltage of about 6 V.  
However these instruments would necessarily have had an electropneumatic 
combination action, because dry cells could not have supplied the peak current 
demand of an electromagnetic one.  Also the cells would have had to be very large 
with a storage capacity of at least 75 

 

100 Ah.  Such cells are unobtainable today 
(2009), when even the large and very expensive 40 Ah Flag cell now seems to be 
obsolescent.  

A detailed technical analysis of dry cells in relation to Hope-Jones s organs is given in 
Appendix 2, which presents results for the maximum number of magnets which could 
be energised reliably together with typical charge storage (Ah) figures for the cells.  
The analysis takes into account the minimum voltage required to operate the magnets, 
the internal resistance of the cells, circuit resistance and the fall in open circuit voltage 
of the cells over the discharge period.  In round figures it is shown that playing simple 
four part harmony on a small (two manual) Hope-Jones organ for a miserly one hour 
per week would have required a 6 volt dry battery with a 25 Ah capacity to power the 
key action alone for six months.  The capacity scales linearly with playing time, 
therefore making more realistic assumptions about the latter means that the size of the 
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required battery would rapidly become impractical, especially for the larger 
instruments.  

Circuits 
Hope-Jones s circuits will be described extensively in later sections of this article.  
Here it is worth saying that they are some of the few elements of his patents which 
can usually be taken at face value, simply because it is easy for one with the 
experience to judge whether a particular circuit will work or not merely by looking at 
it.  This is important because some of them contained errors, possibly deliberate ones.  
In terms of complexity and sophistication his circuits went, at a stroke, far beyond 
those which any other organ builder had used prior to about 1890.  

The musicologists Williams and Owen have opined that the design of circuits 
requires great skill and was perfected only during the 20th century [27], but whereas 
the first part of their statement is correct the second part is not.  Hope-Jones brought 
to organ electrical design the rapidly expanding portfolio of engineering techniques 
used in telephone exchanges, and of these the nascent science of binary logic design 
as implemented by switches and relays played an important role.  One of his most 
important contributions to organ circuitry was the functional isolation concept, 
whereby current is prevented from flowing in unwanted circuits by using multipole 
switches liberally throughout the system.  These were seen in his key contacts and 
relays which simultaneously closed several, sometimes many, circuits but which 
allowed them to retain their mutual isolation when open.  Though this technique 
rapidly became commonplace it was entirely novel at the time as far as organ electric 
actions were concerned.  The reason why this system was necessary was because 
there was no other means of preventing current from flowing the wrong way down the 
wrong conductors and thus causing unwanted notes to sound.  This was different to 
tubular pneumatic logic where clack valves were used to prevent this.  
Semiconductor diodes, the electrical equivalent of clack valves, were components of 
the far future and until they became available in the 1960 s the circuit techniques 
originally devised by Hope-Jones became the standard ones used by organ builders 
for decades across the world.  Therefore this is why Williams and Owen were wrong 
to say that circuit design was not perfected until the 20th century.  Hope-Jones solved 
all the problems in one go, big bang fashion, while Victoria was still on the throne.  

Organ actions at a system level 
The more one examines what Hope-Jones did, the more one comes to realise that he 
was a very good systems engineer as we would say today.  From the outset he took a 
top down view of the issues presented by applying electricity to organs, dissected 
them into subsystems, solved the problems of each and then implemented them as an 
integrated working whole.  This separation of the total problem into manageable 
chunks followed by re-synthesis back into a single entity is characteristic of systems 
engineering as practiced today.  

In this respect he was quite different to others who applied electricity to the organ 
both before his time and afterwards.  They tackled only one subsystem at a time, 
usually the key action only, and then they built organs which still retained a hotch-
potch of other mechanisms for working the stop, coupler and combination actions.  
By contrast, Hope-Jones s first organ at St John s, Birkenhead was electrically 
controlled from the outset in all respects, embracing the key, speaking stop, coupler 
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and combination actions.  Although one must not get carried away by his 
achievements as others have done, it was nevertheless an impressive feat for its time.  
As mentioned above for his circuits, the instrument at St John s hit the organ world 
suddenly with a big bang.  Nothing like it had been seen before.  

Were Hope-Jones s organs unreliable? 
A great deal has been said by countless authors about the allegedly unreliable nature 
of Hope-Jones s organ actions.  Unfortunately many seemed unaware that they lacked 
the necessary technical background to make the judgement and others, particularly the 
anonymous ones, obviously had vested interests in other directions.  

On the face of it there are aspects which might have led to some degree of 
unreliability.  The minute amount of movement of the disc valve in his action magnet, 
variously quoted as between 1/64th and 100th of an inch (0.4 to 0.25 mm), does seem 
inexplicably small when it would have been easy to increase it simply by unscrewing 
the exhaust tube a little.  Such small orifices in organ pneumatic mechanism can 
easily become blocked by dust and dirt over the many years for which an action, quite 
reasonably, is expected to work. Whether Hope-Jones actually used these small 
operating clearances himself is as obscure as everything else which remains unclear 
about his actions because, as we have seen, there were several aspects where his 
motto appeared to be do as I say and not as I do .  Nevertheless, he might have 
decided that the increased magnet efficiency that would have resulted (because of 
decreased flux leakage) would have been more important than long term doubts about 
reliability, which could have been prevented by proper maintenance in any case.    

To my mind the apparent lack of a return spring for the disc valve, which rested on 
the magnet pole pieces while the organ was not in use, seems a more important 
feature when considering unreliability.  Hope-Jones s magnets were designed for 
vertical mounting and his intention was that the valves would rise against gravity 
when the wind was applied, but this might not have happened reliably if residual 
magnetism developed in the magnet yoke over a long period (which it did in some of 
his organs).  Moreover, because the valve was open when the wind was not on, all the 
pallets of the organ could have tried to open momentarily while the pressure was 
initially building up.  This is a curious characteristic of his actions, though not 
necessarily one which would lead to unreliability.  It is worth remembering that one 
of the few aspects of today s chest magnets which differ from those of Hope-Jones is 
that they do have a return spring for the disc valve.  

There is evidence that he sometimes used unsatisfactory material for constructing his 
pneumatic motors.  One reason for the collapse of the Worcester cathedral organ was 
because rubberised cloth had apparently been used [20], and at St Paul s, Burton upon 
Trent the wrong type of leather was the culprit [22].  However we should remember 
that the Worcester organ worked for around a quarter of a century and that at Burton 
was still going in the 1980 s.  So one has to adopt reasonable criteria when making 
the reliability judgement, and bear in mind that it is also unfair to apply more rigid 
standards to Hope-Jones than to other builders.  

Yet another factor relates to the unfamiliarity of the general population at that time 
with anything electrical.  Hope-Jones used dynamos whenever he could to supply the 
action current, but otherwise his preferred fallback solution was probably to use 
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accumulators.  However the irksome need to recharge these on a regular basis might 
have led some to substitute dry cells, particularly in view of the misleading and 
excessive emphasis which Hope-Jones himself placed on their use.  The late Brian 
Wigglesworth spent his long career at the John Compton organ company, and from 
his youth he could recall some at the firm who had actually met Hope-Jones at the 
time when Compton was deciding which aspects of Hope-Jones s innovations to use 
in his own work.  Wigglesworth once told me that he had come across one church 
which substituted dry cells for accumulators in their Hope-Jones organ because of a 
belief that they would not need recharging !    

The late Stephen Bicknell wrote the most objective summary I have seen about the 
matter of reliability [28], including the anonymous whispering campaign mounted in 
the musical press by some organ builders which became so disreputable that others 
rallied to Hope-Jones s defence.  This led to correspondence appearing in Musical 
Opinion and elsewhere from several well satisfied customers, including the Dean of 
Worcester himself.  Others have pointed to the distinct possibility that some of Hope-
Jones s organs might have been deliberately sabotaged [29].  Bicknell s conclusion 
[28] is worth repeating:   

the fact that his [Hope-Jones s] instruments developed a reputation for chronic 
unreliability during his lifetime is probably due to malicious gossip generated by his 
rivals and incompetent maintenance, perhaps exacerbated by hurried or inexpert 
assembly when the company was under severe pressures of time and finance, as well 
as by a handful of design faults which could easily have been rectified .  

It seems fitting to let the matter rest there. 



26  

Key Actions  

Hope-Jones used an electropneumatic key action, usually with two pneumatic 
amplifier motors controlled by an electromagnet.  The pneumatic aspects of the 
design are largely unremarkable whereas the action magnet itself exhibited a number 
of novel features.  It performed other functions in his organs besides the key action, 
therefore it has already been discussed at a generic level.  Its particular application to 
the key action will now be examined in more detail.    


