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AnoTanisg. OgauM i3 GakTopiB, sAKI BIUIMBAIOTH Ha
SIKICTh MOJIOKa Ta 3JIOPOB’S KOpIB € JOUTBHUH amapar.
BiTum3HsHI T0IMBHI amapaTH, sKi BHITYCKAIOThCS CEPiiHO,
MPAlIOIOTh B HE3MIHHOMY OPCTKOMY PEXHMi, IO
MIPU3BOINTH J0 TaIbMYBaHHS MOJIOKOBIIadi Ta 3HAYHOTO
3HIKCHHS MIPOAYKTUBHOCTI TBapuH. METOI TOCTiIKCHD
€ TIPOBEIICHHSI MOJCTIOBAHHA POOOTH JOIMBFHOTO amapaTa
3 KOJIKTOPOM aJanTHBHOTO JOTHHS 1 BH3HAYEHHS HOTO
pamioHaTbHIX KOHCTPYKTUBHO-PESKMMHHUX MapaMeTpiB.
[IpoBeneHo poO3paxyHOK KOHCTPYKIIHMX IapaMeTpiB
po3pobIeHOro KOJEKTOpa i MoOymoBaHA ITyJIBCOTPaMHU
poOOTH MOTNBHOTO amapara 3 po3pOOJICHUM KOJIEKTOPOM:
BHU3HAYCHI TaKTH POOOTH ISl MDKCTIHHOI 1 IiJTiHKOBOL
Kamep JI0iJIbHOTO CTaKaHa.

KurouoBi caoBa: J0iHHA, J[AOiNbHA YCTaHOBKA,
KOJICKTOP, MTapaMeTpPH, IMyJIbCOTrpaMa.

IMocranoBKa nmpoodJjeMu

OpmanM i3 (akTopiB, SKi BIUIMBAIOTh Ha SKICTh
MOJIOKA Ta 3/I0pOB’S KOPIB € TOIMTBHUIA amapar.

Bitum3HsaHi [10inBHI amapatH, SKi BHITyCKAarOTHCS
CepiiHO, MPAMIOIOTh B HE3MIHHOMY >KOPCTKOMY PEKHMI,
IO TPHU3BOAMTH JO TalbMYyBaHHS MOJIOKOBiJIadi Ta
3HAYHOTO 3HWKEHHS IPOJYKTHBHOCTI TBApHH.

HenocrarHs BiANOBIAHICTH TOTTBHOTO YCTATKYBaHHS
(i310JIOTIYHIM BUMOTaM, IO [OB’s3aHi 3 0COOIMBOCTIMU
OloJIOriUHMX TPOLECIB B OpraHi3Mi TBapUHU Mija dYac
JIOTHHS, Belle 10 3aXBOPIOBaHb BUMEHI KOPIiB MacTHUTOM i
HETIOBHOT'O BUIOIOBaHHS [1].

VY 3B'I3Ky 3 UM BHHHKa€ HEOOXiTHICTH CTBOPECHHS
IOTIBHOTO yCTaTKyBaHHS, SKe 0  Bigmosimaio
(i310JIOTIYHAM BHMOTAM 3a PaXxyHOK aJamnTamii pekKuMiB
Horo pobOOTH 1O KOXHOI TBapWHHU IHAWBITYaTbHO,
0e3mocepeIHbO B MPOLIEC] JOTHHS.

Tomy 3amada po3poOKH JOITBHOTO amapary, B IKOMY
YaCTOTHO-BaKYyMHHUH PEKUM 3MIHIOETHCS 3aJIe)KHO Bif

IHTCHCUBHOCTI HIOTOKY MOJIOKA, 3aJIMLIAETHCSA
AKTyaJIbHUM 1 TNEPCICKTUBHUM HayKOBO-TeXHi‘IHI/IM
3aBJIaHHAM IS PO3BHTKY MOJIOYHO] ramysi

CLTBCHKOTOCIIOIaPCHKOT'0 BUPOOHUIITBA.

3a3HaueHa 3agada MOXe OYTH JOCSITHYTOK 32
PaxyHOK CTBOPEHHSI KOJIEKTOpa aJalTUBHOIO JOTHHS,
SIKWIA BXOJWTH JIO CKJIJy MOIBHOTO armapary.

AHaJIi3 0CTaHHIX TOCTiTKEeHb

KonexTop nmpu3HadeHo Aist 300py MOJIOKA 3 OKPEMHUX
NMOIMBHUX CTakaHiB. B 3anmeXHOCTI Big umciia poOOYHX
KamMep  KOJIGKTOPH  MOAUISIOTh  HAa  JBOKaMEPHI,
TPHOXKaMEpHi 1 YOTHphOXKaMepHi [2]. 3 TpoBeIeHOTO
aHaJ3y ICHYIOYHX THIIB KOJEKTOPIB JOITFHUX amapariB
[3-7] pobumoO BHCHOBOK, HIO HEOOXimZHO pPO3POOHUTH
KOJISKTOP aJanTHBHOTO JOHHS, SKMH MaB OM TpOCTY
KOHCTPYKIIIO 1 3a0e31meuyBaB BUCOKY IIBHIKICTh JTOTHHSL.
Po3poOKy KosekTOpa aganTUBHOTO AOTHHS MPOBEIEMO Ha
6a3i nBokamepHoro kosiektopa AJ1Y.03.000 3a paxyHox
JOMaBaHHSA WI€ JBOX TMOBITPSIHUX Kamep. OCHOBHUMH
By3JIaMH 1 JAETalsIMM KOJIEKTOpA aJalTHBHOTO IOTHHS
(puc. 1) e 1acTMacoBui Kopmyc |, IO BHKOHYE
¢dyHKIito  Monoko36ipHoi kamepu Kl i3 3mMBHUM
marpyOkoM; Kamepa 2 3 maTpyOKaMu Il JOUTBHUX
CTaKaHiB;, CTakaH 3, KU € MPOJOBKCHHAM KaMepu 2;
Kamepa 3MIHHOTO BakyyMmy 4 po3JijieHa CTakaHOM 5 Ha
BepxHIo 6 (K3) i Hmwxkuio 7 (K2) wactuny; memOpana 8
o0MeXye 3HW3y HIKHIO YacTHHY KaMepu 3MIiHHOTIO
BaKyyM-po3yMy 7 3akpimiieHa Taiikamu 12; xianaH
OHOCTOPOHHBOI il 9; kmaman 10 BHUKOHAHWHA 3
obmexyBaueM 11, sgkuii BHKOHYyE TakoX (YHKIIO
VIIiTbHIOBaYa; TBHHT DPETYIbOBaHUHA 13; pO3MOAUTFHHUK
Bakyymy 14 (K4) BCTaHOBIIOETHCSI HAa KaMepi 3MiHHOTO
BakyyMmy 4; xiamaH 15. Konekrop amanTuBHOTO HOTHHS y
CKJIaAi  ABOTAKTHOTO JOIMBHOTO  amapary Mpaloe
HACTYIIHUM 4YHHOM. B mpomeci moiHHS kiamaH 15
Bigkputuil. Ilig Wac TakTy ccaHHS MOJIOKO 3 JOINBHHX
CTakaHIB HaJAXoauTh B IactmacoBuii kopmyc 1 (K1)
gyepe3 naTpyoxwu.

I3 361IbIICHHSIM MOJIOKOBiIa4di BaKyyM B Kopiryci 1
(K1) 3Hmkyerbcsi, mMemOpaHa 8 NpPOTHHAETHCS Bropy,
BizkpuBae kianan 10 i atMocdepHe NOBITPs mepeTikae 3
HIDKHBOI wacTuHU Kamepu (K2) 3miHHOTO Bakyymy B
BepxHio dactuHy (K3), mam gepes oTBip 3 perynpoBaHUM
TBUHTOM 13 depe3 KiamaH OJHOCTOPOHHBOI mii 9 B
xopryc 1 (K1) i cripusie mpUCKOPEHHIO eBaKyallii MOJIOKa
B MOJIOKOTIPOBIJ.

ITlin wac Takty ctucHenHs B kopmyci 1 (K1)
BIZIHOBJIIOETHCSL  KOJIMIIHIM pIBEHb BaKyyMy ULUIIXOM
NPOTHHAaHHS MeMOpaHu § BHU3 1 3akpUTTs Kianana 10.

Ilo 3akiHuenHi JoOiHHS BpyuyHy KiamaH 15
3aKpHBalOTh, TUM CAaMUM BIJIKJIIOYAIOYM BaKyyM BiJl
KOJIEKTOpA.
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Mera aocjigKeHb

IIpoBecTrn MoeOBaHHS POOOTH JOITLHOTO amapara
3 KOJIEKTOPOM aJalTHBHOTO IOTHHS 1 BU3HAYUTH HOTO
patioHaTbHI KOHCTPYKTHBHO-PEKUMHI ITapaMeTpH.

Pe3yabTaTn nociigxeHb

Pexxum poboOTH KOJNEKTOpa aJanTUBHOTO JOTHHS Y
CKJIaJll JBOTAKTHOTO JOUIBHOIO alapara BU3HAYA€ThCS 3a
IHTEepBajJaMH 4acy, 3a sIKi BiAOYBA€ThCs IEPEKIIOUESHHS
knanany (puc. 1).
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Puc. 1. KoHcTpykTHBHa cXeMa  KOJIEKTOpa

aganTUBHOTO MoiHHA: 1 — rutactmacoBmii kopoyc (K1); 2
— xamepa; 3 — crakaH; 4 — kKamepa 3MiHHOTO Bakyymy; 5 —
ctakaH; 6 — BepxHa 4yacTuHa crakaHa (K3); 7 — HmxHA
gactuHa (K2); 8 - wmemOpanma ; 9 — Kianad
0oHOCTOPOHHKOT 1ii; 10 — kiaaman; 11 — oOMexyBay; 12 —
raiika; 13 — I'BUHT perynboBaHM{; 14 — pO3MOAUTBHUK
Bakyymy (K4); 15 — xaman.

A4 g A3

Pospaxynok 6azyeThcs Ha BpaxyBaHHI
3aKOHOMIPHOCTEH, III0 CIOCTEPIraroThCs MPH NepeTiKaHHi
MoBITPsT 3 oOxHiel KaMepu B IHIIY 3a JIOTIOMOTOIO
JPOCEJIFHOTO KaHaIy 1 3aloBHEHI MOJIOYHOI KaMepu
MOJIOKOM.

Takr ccannst {,, ABOTAaKTHOrO M0iNBHOrO amapara 3

PO3pOOJICHUM KOJIEKTOPOM MOJKHA PO3IUINTH HA TPH
eranu (puc. 2). i — 3anoBHEHHA MOJOYHOI Kamepu

KoJleKTopa MosokoM; t, — meperikaHHs TOBITPS Kpi3k
OJMHOOIYHMI KJamaH i JpOCENbHUH KaHajd B MOJIOYHY
kamepy; Uy — 3BUIbHEHHsS MOJIOYHOI KaMepH KOJIEKTOpa

BiZl MOJIOKA.

[lin wac TakTy ccaHHA MABOTaKTHOTO JOiTHHOTO
amapaTa BiZOyBae€ThCS 3alOBHEHHS MOJIOYHOI KaMepH
KOJIEKTOpa MOJOKOM. IIpn npoMy BakyyMMETPUUHMH
THCK B MOJIOYHI KaMepi KOJEKTopa i K HaCIiIoK ¥y
MiAAIRKOBOMY IpoCTOpi IOTIBHUX CTaKaHIB
3MCHIIYEThCA. [IpuiiMarouu, 10 MOJIOKO € HECTHUCIUBOIO
pianHoI0, 3rifHO 3aKoHy bolns-Mapiorra MaeMo:

R (Vmax _Vmilk ) =Viax P 1)

oper max ' max ?

e P

oper
MOJIOUHIM Kamepi TpW SKOMY BiTOYBa€ThCS BiIKPHUTTS

MiHIMaJIBHUA BaKyyMMETPUYHHUH THCK B

knamana, Ila; Vmax 00’eM MosouHOi KamepH, M3

V_ix — 00°€M MONOKa SKHii 3aII0BHUB MOJIOYHY Kamepy,
M,
3 piBHsiHHSA (1) Maemo:
P
— max
VmiIk _Vmax -1]. )
oper
Yac 3a SKHH MOJIOKO 3allOBHUTH 00’€M Vmilk
MOJIOYHOI ~ KaMepu  KOJEKTOpa  BHU3HAYAETBCS 32
hopmynoro:
— Qmax — Qmax
L= V. )
mik\ P ax 1
max
P

oper

—1> rowo

= [lobimpa

Puc. 2. Po3paxyHkoBa cxema poOOTH KOJIEKTOPa aJaliTHBHOTO JIOTHHSI.
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e Qmax — IHTEHCHUBHICTH BUBEIEHHS MOJIOKA 3 BHUMEHI

TBapHHH, M%/C.
3rigHO 3 PIBHAHHSA piBHOBarw CuiI, IO MifOTh Ha
KJIaTaH i MeMOpaHy MaeMo:

P_US =G-F (4)

oper

e SM — IIoIma MeMOpaHu, M2

S, =%ﬂd§, ©)

G - cumma TaxiHES pyXomMmx uyacTHH (KiamaHa i
MeMOpann), H; FM — npyHa cuia Mmemopann, H; U —

Koe(illieHT aKTUBHOCTI MeMOpaHH,

1 d d,
Sk
3 d‘l’l dll
u= - —— [8]; (6)
2d d
1+ —% 4| =%
d d

M M
e dK — BHYTpIIIHIA IiamMeTp MeMOpaHH, M; dM -

30BHILIHIN JllaMeTp MeMOpaHu, M.
3 piBHsHHS (4) Maemo:

G-F
Prper = .
oper us

M

OcTaToYHO MAEMO 4ac, 3a SIKUH BaKyyMMETPUUHUN

()

THUCK 3MIHIOETHCS Bij Pmax bi (o) F’ope|r :
t —_ Qmax 8
1 Uﬂd 2 . ( )
V_ | P -1

max| ' max m

3a wac 1, micig BiAKPUTTSA KiIamaHa KOJNEKTOpa

MOBITPS. TIOYHE MEPeTiKaTH Kpi3h OMHOOIYHWH KiamaH i
JPOCENIbHUI KaHall B MOJIOUHY KaMepy 3MIHIOIOYH THCK B

HI  BIX F’Oper bi (o) Pmin. IIBuakicTs  3MIiHUK

BaKyyMMETPHUYHUH THUCKY BH3HAYAETHCSA 32 3aJEKHICTIO

[9]:
dP(t) ip(t),

at Vv

max

(©)

e P(t) — BAaKYyMMETPHMUHHiII THCK B MOMEHT yacy [,
ITa; kp — koedimient Ilyaseiins, Mo BpaxoBye po3Mipu
4
ﬂdor - d I
128|0T773 oT or

— JiaMeTp 1 JOBXHMHA KaHaly, IO 3 €IHYE KaMepH

KaHaIy i B’SI3KICTh TOBITPA, kp =

HyJabCaTopa, M; 7], — [WHaMiYHa B SA3KICTh IIOBITPS,
Ila-c.

3 piBHsHHSA (9) Maemo:

Vmax i dP Vmax Poper
t, = —mac [ = — Tmax |n_oper _
Kp o, P Ky o Pun 10)
— 128|OT773Vmax In 4(G — FM)
ﬂdéT u7Zd;<2Pmin

ne P, — MiHiMambHe 3HaYCHHS BaKyyMMETPHYHOTO
TACKY TIpH SKOMY TIiJIBiCHA YacTHHA TPUMAETbCS Ha
niikax, ITa [9].

3a wac f; 3a paxyHok cTBOpeHOro rpasienrta
kouuentpauii P — P . Monoko 3BinbHuTE MOMOUHY

Kamepy KOoJIeKTopa:

Q

t; = v (11)
milk

ne Q - BuTpatm Monoka Kpish BUXimHHMI NaTpy6OK
MOJIOUHOTO HLIaHry, M%/c.

CkiameMo piBHSHHS bepHymni s mporecy
MepeTikaHHS  MOJIOKa  Kpi3hb  BUXITHHHA  NHaTpyOOK
MOJIOYHOT'O [UIAHTY:

2
Rn_ax :h_i_u_’ (12)

/M P9 29
e O — TYCTHHA MOJOKa, KI/M% ( — HPHCKOPCHHs
BUIBHOTO mamiHHA, M/c% U — IIBHIKICTD MOJIOYHOTO

MIOTOKY B NaTpyOKy MOJIOYHOTO IIIaHTy, M/C.
Bupasnumo IMIBHAKICTH MOJIOYHOTO MOTOKY Yepe3
niametp marpy6ka d, i BHUTpaTH MOJOKa Kpi3b HBOTO

Qmax. CepenHsi IIBHIAKICTP  MOJOYHOTO  TIOTOKY
CKJIaJIaTHME:
4Q
L= mza". (13)
d

IMigcrasisroun 3HadeHHs (12) B piBusaas (13) 1
3pOOUBIIY BiIIOBI/THI TEPETBOPEHHS, OTPUMAEMO:

(14)

;= (15)

2
uzd;
Vmax Pmax 1
4(G - F.W)
3araneHnuil Wac crpamioBanHs kmamana U +1, +1;
KOJICKTOpA IIOBHHECH OyTH DPiBHHM 4Yacy TakTy CCaHHS

JIBOTAKTHOTO Tysbcaropa Iy, :

Qmaxﬂd 5 +
Vmax Pmax qu _1
4G-F,)
1 128lor1 Vo 4G - F), (16)
ﬂdOT Uﬂdk Pmin
ﬂdz\/m
+ 8 =t

u;zd 2 cc
Vmax(Pmax 4(G _ );:M) _1]
3 pieustaas (16) mMaemo BHpa3 sl BH3HAYCHHS

k b .
00 €MY MOJIOYHO1 KaMCpHU Vma KOJICKTOpa:

X
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Mxcmma
Kamepa

flgdinoba
Kameoa

Puc. 3. Ilymecorpama izeanpHOTO Tporiecy poOOTH po3poOIeHOT0 KOJEKTOpa y CKIIaAi IBOTAKTHOTO IOINBHOTO

amapara.
t, /AL 4A(A+ A)
Vmax == ! (17)
2A;
i (]
m® |P,—P__ +pgL
-1
. ; (18)
" 4G-F,)
'A3 — 128IOT773 In 4(G B |:M)
d? umd’P.
or k' min

[ixncraBnsroun B Bupasu (18) 3HadeHHs BU3HAYECHUX
KOHCTPYKTUBHHMX MapaMeTpiB KOJEKTOpa 1 PEeXMUMHHUX
rapaMeTpiB JIBOTAKTHOTO JOUIFHOTO amapara OTPUMYeEMO
00’eM MOJIOYHOI KaMepH pO3pOOJICHOTO KOJEKTOpa, SIKHH
nopisaioe 121 cm®,

Po3paxyHOK po3poOJIEHOTO KOJEKTOpa y CKIami
JIOUTBHOTO amapara mependadae BU3HAYEHHS TPUBAJIOCTI
TakTiB. PoOoumii WK JOibHOrO amaparta TpadidHO
300pakyeThCsl Y BUTILAL IHAMKATOPHUX ITyJIBCOTPaM, SKi
MTOKA3yIOTh 3MiHY BaKyyMMETPHUYHOTO THCKY IIOBITpS B
KO>KCH MOMEHT 4acy B MIKCTIHHIH 1 MIIIHKOBIH Kamepax
JIOUIBHOTO CTaKaHa.

Jns [1BOTakTHOTO JOINBHOrO amapara XapakTepHe
CIIBBIJHOIIEHHS TAaKTIB CCaHHS 1 CTHCHEHHS, SK€
BU3HAYAETHCS 32 BUPA30M:

5:ti:@; (29)
t 40

cm
1 9acTOTa IMyJIbCAIil, [0 3HAXOAUTHCS 32 PIBHAHHIM:

1

=—— =60 immn./xs.
tCC + tCm

n (20)
3Binku maemo t, =06 ¢, t,, =0,4 c. PoGounii

BaKyyMMETPHUYHHH THCK B BaKyyMHill CHCTeMi CKiajae
48 xIla.

[MincraBnsiroun B Bupasu (8), (10) 1 (15) 3nauenHs
BU3HAYCHNX KOHCTPYKTHBHHX HapaMeTpiB KOJEKTOpa

orpuMyeMo 3HaueHHs inrtepsamis uwacy U =016 c,
t,=033 ¢ t,=011

BaKyyMMETPHUUYHI THCKH NPUIMAIOTh HACTYIHI 3HAYCHHS

IMpn uwmx iHTEepBanax

P =39 «lla (Buxonstau 3 gpopmynu (7) ta P, =20

oper
kl1a.

Ha puc. 3 mpencraBneHa mynbcorpaMa ifeaabHOTO
mporiecy poboTH po3poOIeHOT0 KOJEKTOpa Y CKIIAmi
JIBOTAKTHOT'O JIOIBHOTO arapara.

BucnoBku

1. BcTaHOBIIEHO 3aJIEKHOCTI PEKMMHUX MapaMeTpiB
KOJIEKTOpa AIaIITUBHOTO OTHHS (dgacrora i
CHIBBIZHOIIEHHS TaKTiB) Big 00’eMy WOTO MOJOYHOL

Kamepu Vo . 3

max ypaxyBaHHAM

MPUAHATUX

TEXHOJIOTIYHUX MapaMeTpiB MPOIeCy MAIIMHHOTO AOTHHSI
BU3HAYEHO paIliOHAJbHUH 00’€M MOJIOYHOI Kamepu
PO3po06IeHOr0 KONeKTopa, AKuii gopisHioe 121 cm®,

2. TloOynoBana mynscorpaMu poOOTH JOTIBHOTO
amapaTta 3 po3pOOJICHUM KOJIGKTOPOM, BH3HAYCHI TaKTH
po0OTH TS MIKCTIHHOI 1 HiJMIHKOBOI Kamep TOLTBHOTO

crakana: t, =016 ¢, t,=0,33 ¢, t; =011 c. Ipu
IUX iHTepBaTaxX BaKyyMMETPHUYHi THCKH NPUAMAIOTH

nactynsi sHauenns P =39 kllata P, =20 «Ila.

oper
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MOJIEJIMPOBAHUE PABOTHI JOUJIBHOI'O
ATITTAPATA C KOJUIEKTOPAMU AJAIITUBHOI'O
JOEHU A
A. C. I'aspunvuenxo, A. B. Moiyux

AnHoramusi. OnHuM U3 (PaKTOPOB, BIMSIONUX Ha
Ka4eCTBO MOJIOKA M 3[J0POBbE KOPOB SBJISACTCS JIOMIbHBIN
anmapat. OTe4eCTBEHHbBIC JOUIBHBIC allapaThbl, KOTOPhIC
BBIYCKAIOTCS ~ CEepPUiiHO, pPabOTAlOT B  MOCTOSHHOM
KECTKOM PEXHME, YTO MNPUBOJAUT K TOPMOXKEHHIO
MOJIOKOOT/Iauu u 3HAYUTETBHOTO CHIDKECHUS
MPOJYKTUBHOCTH JKUBOTHBIX. lledpi0  wmccieoBaHuii
SIBISIETCSI  TPOBEACHHE  MOJEIUPOBaHHS  paboThI
JOWIILHOTO ~ ammapara ¢ KOJUISKTOPOM  aJlaliTHBHOTO
JOCHUS  HW  ONIpEACNICHHE  €ro  PalHOHAIBHBIX
KOHCTPYKTHBHO-DS)KUMHBIX  MapaMeTpbl.  IIpoBemeH
pacyeT KOHCTPYKTHBHBIX IapaMeTpoOB pa3pabOTaHHOTO
KOJUIEKTOpa M IIOCTPOCHA IyJjbcorpamMma  paboThl
JOWJILHOTO ammapaTra ¢ pa3padOTaHHBIM KOJUIEKTOPOM:
OTIpe/IeJICHHbIE TaKThl PabOThl Ui MEXKCTEHHOTO U
MTOJICOCKOBOM KaMep JOWILHOTO CTaKaHa.

KiarwueBble ciaoBa: jocHHe, NOWIbHAs YCTaHOBKA,
KOJUICKTOP, TApaMETPHI, MMyJICOTpaMMa.

MODELING WORK OF DOELLE APPARATUS WITH
ADAPTIVE DAILY ASSETS
Gavrilchenko O. S., Mytsyk O. V.

Abstract. One of the factors affecting milk quality
and cow health is the milking machine. Domestic milking
machines, which are produced serially, operate in a
constant hard mode, which leads to inhibition of milk
yield and a significant decrease in the productivity of
animals. The purpose of the research is to simulate the
operation of the milking machine with the collector of
adaptive milking and to determine its rational design-
regime parameters. The design parameters of the
developed reservoir were calculated and the pulsogram of
the milking machine was developed with a developed
collector: certain working cycles for the interstitial and
sucker chambers of the teat cup.

Key words: milking, milking installation, collector,
parameters, pulseogram.
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