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HENNINGFIEID, J. E. AND R. A. MEISCH. Drmkhlg device for rhesus monkeys. PHARMAC. BIOCHEM. BEHAV. 4~5) 
609-610, 1976. -- A drinking device for rhesus monkeys is described which is simple, reliable, and permits intermittent 
scheduling of liquid availability. The device may be of particular use in oral drug self-administration experiments since the 
amount of fluid dispensed may be calibrated and spillage is minimal. The system has been successfully used for over 3 years 
with 9 unrestrained rhesus monkeys. 
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A variety of  dr inking devices are current ly available for 
liquid self-administrat ion by primates.  Two kinds of  devices 
have been used in our  laboratory  and were found to be 
deficient .  The standard d r inkomete r -equ ipped  water  bot t les  
(with or  wi thou t  ball-bearing tips) were subject to leakage, 
particularly when e thanol -water  solutions were used. This 
finding has also been repor ted  by others  [1] .  A second 
problem with water  bot t les  is that  in te rmi t t en t  rein- 
fo rcement  with liquid is difficult .  Also in te rmi t t en t  rein- 
fo rcement  is not  possible with the " t a m p e r p r o o f "  fluid 
dispenser described by Mendelson and Mello [6] .  The 
lip-lever spout  [2,7] is beset by the mechanical  difficult ies 
of a lip-sensitive lever, e.g., jamming.  Fur thermore ,  it is 
easily hand operated and spillage may occur  fol lowing lever 
operat ion.  Lal and Zabik [4] have described a liquid 
operandum for rats whereby a lick response activates a 
solenoid liquid valve that delivers a drop of  liquid. The drop 
size may be regulated by the exper imente r  and in te rmi t ten t  
re inforcement  is possible. The drinking device described 
below shares the advantages of  the Lal-Zabik system but 
was especially designed for monkeys .  

The requi rements  of  a dr inking device used in our  
research included:  absence of  leakage of  water  and e thanol  
solutions;  an accurate means of  regulating volume delivered 
per re inforcement ;  and a way to in te rmi t ten t ly  program 
liquid availability. The  drinking device described below 
fulfills these requirements .  In addit ion,  the current  drinking 
device is operated by lip contact ,  and this response is easily 
learned and can be emi t ted  at a high rate. 

CONSTRUCTION 

The drinking device consists of  an electrically non- 
conduct ive spout  (Grade A Lava from Minnesota Mining 
and Manufacturing Co.) with a small recessed brass plate. 
This arrangement  requires at least 1 cm of the spout  to be 
inside of  the monkey ' s  mouth  such that lip contact  with 
the brass plate triggers a standard d r inkomete r  switch (e.g., 
Coulbourn  Instruments  No. $ 2 6 - 0 1  or  BRS/LVE No. 
DR901) .  Liquid is gravity-fed by the programmed op- 
eration of  a liquid solenoid switch (e.g., Allied Control  No. 
2 0 3 9 4 - 2 4 V D C ) .  Both the recessed posit ion and the small 
size of  the d r inkomete r  contac t  plate helped to el iminate 
liquid spillage and short-circuit ing of the dr inkometer .  

A t iming clock is programmed to limit the max imum 
amount  of  liquid delivered per re inforcement .  The appro- 
priate setting must be empirically determined,  but  a typical 
value in our exper iments  is 0.3 sec and will allow 
approximate ly  0.5 ml of  liquid to be delivered. Pro- 
gramming liquid delivery cont ingent  on both  dr inkometer  
contact  and t imer  operat ion prevents spillage when the 
monkey  removes his mou th  from the spout.  Since the 
liquid spout  contains  no moving parts, a 4.7 W st imulus 
light is mounted  5.0 cm above it. Operat ing the st imulus 
fight by the d r inkomete r  circuit provides feedback for onset 
and terminat ion  of  each response. 

Notes on Construction 

Figure 1 shows the specifications and const ruct ion of  
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FIG. I. Construction and materials used in the drinking device. The 
brass drinkometer contact plate is first soldered to the copper wire, 
and then is epoxyed into place. Note that metric dimensions are 

workable equivalents. 

the d r ink ing  device. The  device was ini t ial ly cons t ruc t ed  
ent i re ly  of  Plexiglas. Plexiglas was adequa te  for  mos t  
monkeys ,  bu t  one  m o n k e y  chewed  the  Plexiglas spou t  and 
des t royed  it in a b o u t  6 m on t hs .  Grade  A Lava has since 
been used. It is inexpens ive  and very easy to shape  and drill 
since it derives its s t reng th  from a bak ing  ope ra t ion  done  
af ter  machin ing .  The  cyl indr ical  d r i n k o m e t e r  c o n t a c t  plate 
is t ight ly  f i t ted in to  place, fas tened wi th  an epoxy  resin. 
The liquid reservoir  mus t  be m o u n t e d  h igher  than  the 
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FIG. 2. Cumulative response record for monkey M-W on an FR 16 
schedule of reinforcment. Reinforcements were the delivery of a 
maximum of 0.5 ml of 8% (w/v) ethanol. These data were obtained 

during the first hr o fa  3 hr session. 

d r ink ing  device and the  solenoid  valve a t t ached  e i the r  
d i rect ly  to the reservoir  or  en rou te  to  the  d r ink ing  device. 
Flexible  tub ing  wi th  an inside d i a m e t e r  of  3 mm (1/8  in) or 
greater  is suff ic ient  for cons t an t  l iquid flow. Be t t e r  elec- 
trical isolat ion of  the d r i n k o m e t e r  circuit  can be ob ta ined  
by  m o u n t i n g  a Plexiglas plate on the e x p e r i m e n t a l  chamber .  
In ou r  chamber s  (Labco  No. M E I 3 0 5  and Hoeltge No. 
I lB-108-P2) ,  a 5.7 cm dia. (2 4 /2  in) hole was punched  
th rough  the wall. Then ,  a Plexiglas plate  was bo l ted  to the  
outside of  the  c h a m b e r  to  cover  the hole.  Moun t ing  the 
d r ink ing  device on the  Plexiglas plate in this fashion permi ts  
observa t ion  of  the m o n k e y s  while they dr ink ,  plus provides  
the electr ical  isolat ion m e n t i o n e d  above.  

APPLICATION 

P r o t o t y p e  models  o f  this d r ink ing  device have been 
successfully used wi th  9 rhesus m o n k e y s  in our  l abora to ry  
for over  3 years.  The  m o n k e y s '  d r ink ing  behav io r  has been  
i n t e r m i t t e n t l y  observed via c]osed circuit  television:  vir- 
tual ly no  l iquid spillage occurs  and the device is ope ra t ed  
by  lip and no t  by  hand  con tac t ,  the  versat i l i ty  and 
rel iabi l i ty of  the  device were no t  ma t ched  by  o the r  d r ink ing  
devices and have made  possible i n t e r m i t t e n t  r e i n f o r c e m e n t  
of l iquid responses  wi th  specif ied a m o u n t s  of  l iquid [3 ,5 ] .  
Figure 2 shows a cumula t ive  record  of  liquid r e spond ing  by 
m o n k e y  M-W on a f ixed-ra t io  16 schedule  (FR 16) for  0.5 
ml of  8% (w/v)  e t hano l  per  r e in fo rcemen t .  
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